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CHaPTJ£R^ J. 

!■ jTPvOpUOTION 

Cpncep _t _a nu Ge ner al 'P't.are^ oJ Dy s ea 1 c ull a - 

Dyscalculia is a tvnc' oi Ijurnirif oisability. Learninn c'ls- 
ability refers to a jatioi > rirsni'jer or Jel'i'/ed dovalopment 
in any one or iiiorc of cl'c- ,srs or syctdi, lanouaoop reac.ingj, 

spellinr/j, wra tini. ol 03 : 1 ! u,'-Lie, I'lies' probJ ems are due to dis¬ 
order or doficir'icy m any ui'io 0 more of the basic os/choloaica 1 
processes involve' in unOcrs.rinr mo or in usirni jpoken or written 
lanqucsgL. They do not incluoe l^arniny proble/ns \di 3 ch are due 
primarily to sisuel, hijrarlar .3 motor handicaps, menh'ij retarda¬ 
tion, emotional disturbance 0 ,: to advorso environmental factors. 

Thus a chiJ can be considered as Icarnincf disabled if (I) he has 
considerable difficulty in unc!o-rs1 andinq or using spoken lenauaqoj 
readino, writing, spollinq and/or eritimotic during the develop¬ 
mental period (before 16 years of ago), (2) if he is froe from 
visual, hoarina or motor disa'o l] ity,monte 1 retardation, severe 
emotional proialems, and ( 3 ) he has adequate facilities, interest 
and motivation to learn basic academic skills. 

Herman ( 1159 ) proposed th^t the term acalculia should be 
used to dvenota inability Lu porforw calculations ? Dyscalculia. 

IS a form of acalculia v./hicn involves a partial inability to 
p.-cforia calculations. 

Some inv. stxqators concern vc dyscalculia as in'.theme tied dis¬ 
ability v^'hore-as some others consider it as arithmetic disability* 

But the behavioural symptoms . yhibited by children with mathematical 
disabifity or'^- c'lf-h rei.t fro, 1 that of children with corithmotic dis~ 
ability. Chuffcint and bchdfclin (1969) have observed that the 
chill with a mathom.a ti ca] dis-'bi lity might hive difficulty — 

handling the operations, inberr'.lations and abstractions of 
numbers, or the structure, m^isurement and transformation of 
space conf iqurn tion 5 ' . fir, child with an arithmetic disability 
might have troubd- . r^a'in:; or vv^ritinq isolated numeraJs or 

a series of numerals, rv^adun'i and venting numbers whoso names are 
not v/ritten in the veay the" are spoken (twenty-one- 21, not 201 ) ^ 
recoonizing the cat goi-’c:i structure of numbers (units, tens, 
hunori-db, thousands), and dome; computational operations”. 

In tho study, thf.- t-rm dyscalculia is used in a restricted 
sense indicatine/ arithm tic 'disability. More specifically it 
denotes prccominant difficulty in 
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a) NunDviP cuncL-pts cnij'iLinq one’ usinq simple- numbers 

t^i r^pr.,5vint quant. L z, 

b) VVrithi'iu tie " ac^'-’inq, subtree bini , nuJ tj.- 

plyincfy divid_i/l■~ i .'nd j 

c) /Ant' mo Lie j. oa saruno -- applying basic arl thovtic 

proci’sses In .v-rI ^: ncl social usaqo of |.<roblem 
solvinn iVal^tt, IdTo). 

rh«- chilr’ with anthm-. tic das''bilityf according ‘to '.'‘'’allac^ 
anci Pauffnann (citv''. i i 1976) sp^fCif icaJ ly exhibits the 

diffifulty in 

1 . mastering th.^ GkilJs pr----rccfuisite for arithmetic 

acJ\i v^-ment 

aj discrininrting Jifforent si 2 os,shapes nnci quantities. 

b) und ars Lnndinq Ciie—L n--on<- corrospondnn c o . 

c) counting 

(J) un‘'’i.rs tandi no aroups or sots, 

2 . mastering the basic computetlonal skills anc' time 

and money concepts. 

a) understending plnco value, 

b) fundamental operations ~ addition, sub brae Lion, 

multiplication and division. 

c) unders tendinc: fractions 
d ) tel lino tllTv- 

e) und .rstanding oonGiary values. 

3# pi oblem-s olvinq sl’.ills 

e) unders Landing nr Lthrne-ticg 1 trirms and signs 
c) the analysis of story problems 

Cpntq tstt.,. neyd__qnrl Im portance » 

On the basis of a thocuugh review of tho studies in the 
area of the education of th. handicapped Robert anu Anne (Aaric- 
(1981 ) pointed out that tim past few years have been marked by 
a growing awareness ot th„ s'^.^cial needs of leorninq disabled 
children with respect to matb'^ma tics education. They quoted 
tho report of ari inv-s Liry'tie'n conducted by Cawley, Fitzmaurice 
Goodstoin, Lopore', .Sedlnk, and Athans (1979) about the charac¬ 
teristics of le arninq-disablv d children. The report icve'als 
that different deficit jatt«„-rns can be noticed nmonq loarning 
disabled childron, as e result there is a necessity for the 
feasibility of diff-^ront oppronchos to instruction for the 
lor.rninc! disablod child, both-from contant perspectives and in 
light of methodological considorotions. Tho sinnificance of 





such a TuC jnr'vjnha txon c.''n h r':: 
specific chPT''c t'-ris t ic s c' . 
sidcrcbJc arnuunt of viJrL o , ; r , 
Icirninq fiscpupils ci^ \ j 
in the r^l'„v..nt ncurops''c 'i. I-..,' 
loprient in t^.ri s ■-f PI?Jv.Li" 
nrc quail l:'^tiv». as vu 1'' ^ 

and nan-LD pupils in the t pcs 
the kinds of scrat-.pi'^s od^'ptv^cl 
suras , 


r li zGd bv und or s to nc l ^ t i i>o 
population cone.road. Con“ 
z' JL'n>- Lc find out h jV' deviant 
11 / ore from then' nocMol lantes 
c< 1 [Jice^sses nn-'' cori-^itiv^- dovo- 
"■sks“ to c'eteriiin. v; 'thar th^re 
t'tr, tivo d' f r.sre ncs t’'’'-on bn 
cf i^rif rs coinr'ittd'’ is i^.’-'lJ as 
by them whil. oina CTiti'metic 


In thi book 'Torchanc, .'i o Lheniatics to the- Le-axnino Di sled ' 
Bley an'' Thornton (1981 ) (citoci in Thom'-s, 1989) tooiTtcd out 11 
major behavioural cat-aories in which LD younqstais mav deVLito 
from normal le-v..lopmen L an!, as a result, have difficulties in 
areas motheraatics. The/ fall into thre-o major catef<ori^-s - 
Porc^ptuol (Fiqure-cirouA ', Hisci iraina tion, Rove-rsal and, Bpacinl), 
jdionory (;Jliort t,.,-rm and Lea- --te-rm), In tv,-cira tivo (Closure, expressive 
Innc'uaqe, HeCeptiv; J'■nqfuaq - and Abstract reoscninu; pr-'CesseS. 
js-nn/ cf the b-haviours inclvt’ed, under the ''pure,-ptua 1 ” catogory 
arc suogestGcl by theerists maintain that nouroleoic'l diffei- 

oncos are r'-la.LeJ to l,uarni iq '’iscbilitios. The behaviours in 
the me-rnory and intevUo.tivi■ cat qories are tho ones cited by 
many lanqeiag,j si-jcia lists as caatributinq factr'rs to l,_-.arninn 
disabilities. Apart Irei. C/ncjderino tho 11 ca te-^o-nos of beha¬ 
viours the authors h''v,„ viev,/cd the problem as either a visual 
or an auditary deficioncy. Lhernas (1989) noted that tht^-sa charoc- 
teristics mr.y not apply to all LP yeunosters, -'ncl conv TSfly, 
many <f thorn mav bo apparent for younusters v>/hc ore not leamine, 
disabled. Thxs cbsc'rv-atmn r^Vv'Ols throe important footuras of 
Jearninq disabled - 

(a) The diffieultp_ s n-. tiC'-d "onq loarnina ''isoblod 

chiler',n in eiffoia.it "'cademic areas either in iso¬ 
lation .^r in tiff rv_>''t c..'mbinations (roO'-'inci an-f 
arithmetics vjriti.ac and arithm-tic? spollinq and 
an t!'ins_ tic ) o^n b^ attributod to differ antial 
prtt'.rns ef dj;l:icits arfi'nq tiiorn, in tho various 
neucopsychclogic d processes, 

(b) Ths^ c’L-ficicnci^'S noticed .amonq some youncsters in 

Cs-rtain neuropsycholoqic.'’1 processes may be due to 
rnaturati enal la.,'. Thus on the basis of such deficien¬ 
cies, accurate pm-ciction cannot be made with respect 
to the probability of a 'child to remain as loarninq 
disabled or to become normal. 
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(c) The 'h'ficiuncj .c nr.Lic.;J aidonn younas Lars In certain 

naurc'psychoJ '''m c? 1 processes Pay net loac’ to acado.nc 
d if f iculties , Si IJy''''’&'lac lavel of dnficiancy in 

uinii.iun. This pay ou explained in twe wavs - such 
chill Lljs 'la/ not to re-Jly roquiroc' for acquisition 
of ric'idomc stills or Lht offv^ct of such dof icionci^ s 
can b>, cc^nsidLi 'bly re:'uc.,ch throuqh instcuctional firo- 
co''ur:'S. e/h-rv-cs th of ici-ncies 3n cort'^in other 

nourops''cha (Ic'1 pi'-cessos really contribute to 
acaihiiic (' 1 ''ficui Li as or t>'.cLr effect cannot be 
reduced throuc.h ch . Lradicionol ins true Li oric 1 prac¬ 
tices . 

In the liqht of uh^ wbevc- inferiuaces it con be understood 
tnnt thex. is a n-‘od 

■" for deterMininq the djffurences between chil'''ren 
with djffv-xent types of learnlnq disabilities in 
the relevant coqnitive factors, 

- for Gxplorinq the possible diff.-ronces araonq children 

with any one type of learninq disability^ say, 
dyscc J culia. 

in conducting follow-up studios in the cose of younqst_r 
V''ith doficicnciLs in certain coqnitive factors in order 
to establish the set criteria v/hich are useful an early 
detection of chilren with learninq disabilities. 

- for ^stabli shinq e sort of {correliative or cnusrtiv^) 

r‘-latioriship betv'oe.n the kinds of difficulties on- 
countered by chilJren w'lth any one type of learning 
disahilitv or laaro then that end the deficiencies 
in specific cognitive factors* 

- for devisinq suitable instructional strateqies, pr^.*do- 

riLnnntly stronc/th-oriented, which are effC'Ctave in 
helpinn thr children with learninq disability to ovex“ 
coue fp.'ccific difficulties in any acadei-ic orora, say, 
arithmetic. 

Fren the review of tlie studies in the area of dyscalculna 
it can be noticed that a sizeable amount of work has been dene 
in comparincj learning disabled v/itb non-learnino disabjed 
children os Wv.ll ras comparing children with different combina¬ 
tions of lerarninq disobilitics with referenco to various neuro- 
psycholoqicaJ processes a ad cognitive development, the kinds 
of difficulties foCvjd and th^^ types of strotegies adopted by 
them while doing arithmetic sums. 

It was consistently showed in the previous studies that 
'"lathema tic.ally liisahlod, children are poor in ordered recall of 
it_ns prusv^ntc',; in eitlic:.- mcdolity-visual and auditory (VVobster? 
1979 •! 1980 i, and also in c^’nsorvr.tion, seriation and class!- 
ficatian (Qaav’wick, 1979 and Derr, 1985). However from the 
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r^iiorts it is not cler\r i/'/h^thor th^. s-'^raples stU'Ji-c:'' consistot 
‘_if chilLt'Cvjn with clyscclculi? only or othor types of lorrninif 
c 1 sobilities ols';. Pier ’ I', ore ony attempts to irlLiitify 

subcc’tcy CIOS within tS'. . ■ op of rJvscoiculia ■~n<i to ich-n cify 
d if f ^irontiatinr; fee Lor s 'viono then. Th^re is a real nc._;d for 
initiatinp ?nd corninui ng s Ludios in this r’irection^ os such 
attoripts are highly essential In order to understand tho real 
nature of dyscalculia v'hich in turn will fom basis f-*!! pro— 
vidincf resw,'dial instruction to chil'.’rcn with such pr obl^.-ns. 
TPii^ present s tu'. y is on.- such attempt v/hich aimed at identi-~ 
fyinq wh.„thor dyscaiculics who are normal in rc,adinq an-' 
Vviriting arc deficient i ii the cognitive factors mentioned 
obav...-i, It WccS also furthor ■'t temp ted to ic’entify •subcatego— 
ries within th^ gcoup of ^ /sc vlculics and to explore tho 
types of aritPmi jti c d.if f rc ul ci.^s encountered by them and 
the patterns of 'efacito they have in the cognitive factors 

PSS'JSS'.-CI • 
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^4 LAT !iD STUDIES 

A roviow of Tv G Pi'ch in the orc^a of c'yscolculio since 
1970 upto 'tc ruvoaly tn-nl ^tivcly moxu number of studic-s 

wore aimed at iOentifyina th^ neuropsycholoqiC'-^ 1 C'^cractori- 
stics nmoncf ''yscnlculip ccnyired Lo the othci cbj^c Lives 
nriKK-ly, stu ,y of rote of coonitiV'^ Jev .lopmv-nt, analysinri thu 
^,rrors cjr.imtted an^’ sl,rituU3e& ado; tod. by dyscalculics vdiile 
dcino ari tbra.jfca c, reJatinn tin. oiffcr'-’nt typos of aritbn^.tlc 
difficulties to underlyin t co'''aifcivo C-ficits and a].so rof'e;” 
diation of or clyscalculics, However, the number of s':uc'ius in 
eacli of tbio nbovo nentioned areas are very much linited. Below 
are given n brief.review of such studies. It is difficult to 
classify th^- studi^,s under different heoc'inqs monti jn^'d above 
as some of them had more than one objectives. So they are 
broauly classified into follov/inQ categories for the sake of 
convenience of discussion. The review of stuuies related to 
remocUation of dyscalculia is beyond the scope of tha study, 
hence net incluf’ed. 

Genoral Nature of Dyscalculia ; 

Kosc ( 1074 ) consid.'rs developmental dyscalculia as attri¬ 
butable to hcreditarv or congenital affection of the brain which 
affects mathematical functions^ this disorder is clearly dis¬ 
tinguished frora other forms of disturbed mathematical functions. 

Hu conducted on investigation of mathematical abilities and dis¬ 
abilities in 375 Czechoslovakian 5th graders, Sevi,ral tests 
measuring symbolic functions v/er^ adminis tered to 66 susi‘Octed 
dyscnlculics with normai intelligence. Results of such a s tuda/ 
suggest that nearly 6/0 of niu-nal children can be justifiably 
expected to have symptoms of Covelopnont '’1 dyscalculia, j<os- 
considers that dt.velopmcntal ’lyscalculia is of different forms- 
verbal, pr •'ctognostic, lexical, graphicol, ideognostical and 
opurationnl developmental dyscalculia. 

Cohn (1^71) has observi^d that development of arithnetical 
ability is as difficult ,as that of other elements of language? 
considerable discraiaancy botv.’c-cn performances in arithmetic and 
other language rittributcs occurs rarely, 

Rourke, (1978) proposes that identification of the quali¬ 
tatively distinct types of disabilities should proceed the assess- 
m^-nt of the supposed correlated of these problems. 
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Dunlap, nun bill ..a .n ram (197*^) us^-'J suv«„'ral r^--nJinn 
c x'f nclnncv Tci'r ul ib La 'D. ui, xi.iiric' a pit hint;-"tic achi'-Vijrnon't ix™ 
p 'ctanCj' -far 170 x''''nun'il'^ 3', icctcc’ 7"“12 ycaxs ole cnil Pv-n« 

DolOi usuc' vi/Gx , 1 in bo see’ (';n j'.TSCs CA, iO and Wida R. inciG Achlovs— 
i iwnt T^s't 5 C 2 'Pv,‘ 5 » CopC'-'1''txaa botwosn Bxp'-.cfcod scoxbs and 
achiLViricnt in th. .40’s for readinn but in the 0.70’s for 

orithia tic. ivios t jf th. for .ulac used produced the sane results. 
Th . inves tx ..at-'X 1 concludo''’ that children whose act\ir.l achieve- 
,nnt Ls a half ycai or r jr^ falow u-xpoctancy require dm anostic 
t^stinq. 


Error s comni ttGc' and Strategies Adopted by Dyscal culics. 
'.vhi lo dpi nq. j- vrithme ti c . 

There are niany tests and assessment models which can be 
usl-J to detoii.iin^, a learner's present level of functioninq in 
mathoiiatiCG. In d^^termininq a learner's "present lev.;"! of 
functioning" for the purpose of programming, a procf^sa ofton 
roferrocl to as 'diagiiostlc tostiu'"''' is followed. (Robert anr’ 
Anno i.iario !98l). In most casc-s, a battery of tests 'j s given 
(either criterion- ref ;i c nc.o ^ ox norm- ref exencod i) .and the 
results are bhen suePorir>e into a profile or a chochlist f nd 
suggested teaching c'bj.ctxv'js are spocjfled. The test is 
often done indiv^duelly in a structured situation. Testing 
procedures are carefully ac’h_rec to so that tho results Crsn 
bo cons 3 clere-d roliahl' an' vcli^ (Robert an" ylnno ilcrie 1931) 


The common chcracterisixes of different diagnostic 
m'^dols (Robert on. Anno iexcK, 1981 ) are as follows s 

1) Emphasis is on error an.a Lysis. 

2) It is more imiortont to understand how a student 

selves a prObion than whether tho answer was 
right or ’vVronoj 

3) In the construction of problems, teachc-rs nood to 

bo aware uf problem, dimensions and to control for 
these dimensions when constructing the problems| 

4) Tho fattorns of orrors displayed, by learners are 

ntde duo to carelessness or to insuff icien f; drill 
but rather are conceptual in nature? and 

5) Drill in the absence of a corrective instructional 

sequonco is ineffective and quite possibly harmful. 

There are several re'^sons why a student loams to perform 
an arithmetic skill incorrectly. According to Vfall.ac:' and 
wlcLoughlin (1975) lack'of rerc.inoss for learning certain arith¬ 
metic skills might lead to problems in future, li/allace and 
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ICaulfman (l97n) cons-Ldcr h'la!; Icarninr; probloras m_.y be clue to 
failurG on -che oarb ox the t Jncher to teach them prO], erly or 
to niVG ecioquate driJ 1 of th ' skill. On the other hand Ashlock 
(1976) believes that the r^mc patterns that are developed by 
students arc t '“'j resi'lt of incompleto concept forpaation. 
Essentially, the studen''s over jonora lize a rule that v/orkc some 
of the t y C 3 pi— cially With tno more elementarv’’ forms of piob- 
l^ms. As the probJ otns b. coii;g more complicatod or the dim^n“ 
sions of In, probli^ims chan re, the rule is no loncrer totally 
efft-ctivo. Tl'iL s t Jdont cent l 'Uos to woik problems usino the 
rul^" bccai's. he knows no ^ 2 t-. cna live (cited in Robert and Anne 
iiarie, 198 1). 

Glade and Russell (l'-^7i) discusses about four cases of 
developmental dvscalcuiia i.n : do lesc.. nts . Subjects v>;eze selected 
on the basis of poor nv:rrorii';ance oi\ clinical tests involvinc; 
sihiple n^athematics j, conplaints of difficulties in mathematics 
or indications ol such f l'Ci.. school reports and obtained' scores 
on psvcholocjiccl tv^srs inoicnting deficits in arithmetical 
functioninc,. Results indicate that (a) ctjficibs in arithmetical 
functions were not occounten for n> a iov l..vol of intelJectual 
f unclionirirj, (s) rnulriclice Lion was the most deficient process 
and (c) tills deficiency sc-iniue'd from poor undei s tnndin j of 
multiplication t^bl^s, v/ith dejreo of difficulty varying Vi/ith 
e-"ch table. 

The most common perceptually oriented m'thenaticol errors 
as noticed by Wagner (19G1 ) are directionality problems, mirror 
Vsiriting, visually rnispcrceivad signs (rotational) and direc¬ 
tionality (diaononal) , 

It has be:n noticeo in some studies thot children with 
gonorolized delayed learninc? difficulties seldom be-coma profi¬ 
cient in manipulation of numbers. They use the dsvolopmental 
patterns of number expression - largo, malformed, bizarre number 
symbols and strepho symbolic productions- and number opera¬ 
tions - utilizing specific oraphic elements such as lines, dots, 
figures and/or fingers, which are frequent among normal children 
of six-yoar olds. 

ifood (1980) qiv^s five reasons why the learnina-disabled 
child experiences difficulty in leorninq modern math..matics. 

1) The multiple associations of words confuse the child. 
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2) Tho lack of i,Tostory of nunbor Fncts prov nts sl Ivinp prob- 
Icrns brs.^d on these fc-'ctc, 3' The syr..bol notation is also con" 
fusinoj 4) Tooch^rs are inri''’oqu'i fcoly prepared to tGoeb func’"- 
ricntals, 5) Porents havt,‘ virtually eliminated as adjuncts 

to the tonchinr, process. 

lUcLiod and Arinstronc 32 survi. yinj a number of tenchoi's 
to de t<.-rraino char'"ctei xs t:j of leOTnlnq disabled youth of 

secondary one, with lespcct to math<--i!iatics. It was found out 
th^'t learninq disablocl younqsiora of secondary ago q.w'icrolly 
furiclicn.d at th^ lcV.„-l ..f upp. i- thiro to upper fourth grade. 
The types of prublens that vyoi'o the most difficult for thorn 
are s 

" Upper leVel skills of d3vision of whole numbers. 

" Basic operations in\n'!lving fractions. 

■“ Decimals. 

“ Percents. 

- Fraction tormin:logy 

“ Multiplication of v/holo nuicbers . 

As these are most basic skill doficitSs-, the 3 nves tigat ors 
concluded that many loarnin / fLsablod-youth are not likely to 
ov^r function at grade- lev.-l in mathematics. 


Cawloy, Wiill^r, and Sc'a .e 1 (1987) v>/Qru explored the 
arit metic problom—solvin'^ , bUi-tics of learninq disabled 
students in Secondary School. Thv.-y orove problems that differed 
with respect to two sets of characteristics; direct/indirect 
or oxtranoous/non-ex tranuoLis, In direct problems, the wording 
v/as consistent with the oo^r-^tion to bo follov^ed; in indirect 
problems the werdincj and the operation were not in agreement. 

S^rae problems contained extraneous information and others did 
n.t. The data revealed that indirect problems tended to be 
more Clifficult xor learnlni' disabled students than direct prob¬ 
lems and that problems containing extraneous inforaiation Vi/ers 
moro difficult than those without such information. The 
iiUthors attributec’ those ifficulties to the teaching methodo" 
logy ano the typie of proole’u—s ^Ivino, experiences that are gene¬ 
rally emphasized in school curricula, 

Englert, Culatta an’C Horn (1987) also investigated tho 
problem-solving ['ei'f onnaace' f loarniny disabled students and 
their peers, in a similar manner. -For both tho groups of pupils 
they gave a number of addition word problems with irrelevant 
linguistic and numerical information embedded within them. 

* * to 
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Tho dnta rov>_7lv.''' thot r.i.ular class students t^xhibited nrcattr 

accuracy c nu’ s;. .c’ in s -Jvii thi. problems than c id tlioir iGornirn 
dDsablod pv-crs. /n-^lvsis 'Is.,, supported the findin < thot 1 g ^rn- 
inr, fliscblcc.’ students 'er'^-nce qrorter difficulties than dicl non- 

— o'* 

loarning clisablo^’ .stuct^n ts in problefns containing irrelevant 
numbers. Sv/anson and .tmn.j Cl'-'^85) comporod thi. strategy trans- 
formations in m; thematics of LD one’ nen-LD boys vjhos^ meoii ago 
vr s ab’jut 13. Peif orra,:nces of tho youngsters v/ore coraparod on 
seVon strategics, reduction to answers j reductioi'i to rule, nie th^e , 
I'oplacemont, unit buildlnc 7 , saving partial results, process elima- 
nntion am; reordering. The ngta reV-'aled t''',at the two groups 
urff..red in thei:- use of strcjtegies to access information and 
opp’ly it but not in computation. The results also ind Lcoted that 
non-LD children spent m.,re- time in considering nn alternative 
mu_ thoe an-'’ grouping mental ej ^rations and loss time- recalling 
conputation knewlodqcthan did LD childrtn. 

III. Ncuro psyc hological F actors of Dysccalculia,2 

ivicLood and Crump (1978) examined tho r.-lationship among 
selectoel language and visuospotinl measures and mathematics 
achiove-ment in a groui-' ef 43, 6.7 to 11,5 yonrs olds ic’Gntificc 
os clyscalculics, Tho fo''lowing tests woT'.- administor..-d to thoi'i - 
content, operations and ' j.licatlons subjects cf the key Kiatla. 
Diaqnestic Arithmetic Test; s' -‘tir.l Ilelaixons an’ Ver’'-ial f/.ean- 
ing subj%-cts' of 3RA iuent'ei khilities; visual closure, Auditory 
association and verbal expression sub-tosts of ITPA and Light- 
Left Discriiflination sub-test af tho Gouthexn California Per¬ 
ceptual Jnotor Tests, Canonical correlation analysis revealed 
n general canonical factor pormeatinff both the predictor and 
criterion variables. The sti-tcy indicates that Verbal ability 
plays a stronger role in haarning disabilities in mathematics. 

In a study fay Spcllac/ and Petv^r (1978) 14 dyscaJculic 
children aged B-15 years w-erc drawn from a population of learn¬ 
ing disabled children an--’ Wi.ro divided into 2 groups, those with 
normal or hotter reading ability end th.^sw with dyslexia equal 
in dogr^o to th.ir dyscalculia, A variety of neuropsychological 
tests v/oro- adininisterev’, (e.';., Peabody picture vocabulary Test, 
Bonder Gos-f»icLlt and ErabedJod figures Test). Both groups showed 
rO variety of behavioural doficits in addition to those comprising 
Gersfmahn’s syndrome an’ weia poor in auditory and visual dis¬ 
crimination and motor coord,ination. Good readers shovA/ed 3 \,;verely . 


. . 11 
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inipoircL! ,abl.lity to mako ricjhL“-loft c’lscriminations ^ wnilc the 
puui ri^acVa-'s Vv'qt- avurago in this ability. Poor roaOurs shawot 
t'crkou iriipiirmont uf wort fluL.ncy ant handw/ritinq whilO' o'ot 
rootlors wore avoraqo, Tho ''/^caJculio anc' reading deficits 
apf'oor unrelet^^d to cc-rtr■’l-l.-nguage impairment. Subjects wi to 
all 4 elements of the d.ovol'monta 1 Gerstmann syndrome c'ld not 
C'jiistitut a h Ji'ijgen.oiis oural group and were found among 

somfiles c>f both no_'' an'’ p. ir rea-Vrs. The pattern of behavioural 
deficits shown by these subj^^cts suggests corebral impairment 
rather than slov' maturation as i probable etilogy, 

23 Ma thv.rantlcs proficieni and 50 mathematnes disa.blor 6th 
irnt'ors were examined by hygbs ter (1979) for short-term memory 
capacity differences in the recall of serial lists of digits or 
non-rhyming consonants presented visually or aurally. A Mathe¬ 
matical Group by Input idodality analysis of covariance,, with 
intelligence as the ccvarlates revealed that the mathematically 
proficient subjects peiforro.*! significantly better than the 
liathomatic'^lly Deficient sidjects in ord -xedi rcc-'ll of items 
presented in eithci rnoilalit' v>/ith more information recalled 
viheH presented aurally. The i-mthcmaticaHy Deficient subjects 
recalled mere informotien v;ith the visual presentation. The 
investigator attribute, s th.. ^’eficiency noticed among Mathema¬ 
tically Deficient subjects t ■ the inefficient use of memory 
encoding strntc(iiv.s 'Juring i.nformation processing. 

In another study Webst..r (1980) examined th,:; effects of 
different input-raoda11ty/out-put modality pairings on the 
short-form memory of 73, 6th graders identified by their wide 
Range nchiovement Test-results as l^athematics-proficient or 
Mathematics-disobled. Serial lists of digits and consonants 
wor„' presented visually and aurally to each subject who then 
responded cither verbally or graphic symbolically during an 
imi.Kn'Jiate recall procedure, A sianlficrnt 2-way Input-Modality 
by Output—Med 1 lity interaction suggested that short-term memory 
capacity among mildly and severely mathernatics-disobled and 
mathematics—proficiont groujos djffered as a function of the 
modality used to present the items in combination with tho 
output response reguire,.’. Like in the case of tho above men— 
biened study the findings are discussed by the i nv,.~stiqator 
relative to the ineffective use of memory codes by the disabled 
subjects and the usjfulnc^ss of the modality model as an instruc¬ 
tional procedure and curricular rationale. 


A * 
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Th., i-cuty by b .ut'-.. -'iJ '-inalaySon (1972) (citud in 
iuyklribus t j, 197b) to uV tormino whoth<jr children 

tvho ^xhibit^.;’ -.ritlmLti-v. tirdation witbin the context of 

'•'ifforinri f-ittcrns r-'.io'i end sr.ellincf performnnees would 
"is.. uxh-.’jit .’ifforest ,'n:tLcns f nt.uropsychoioqico 1 pnttorns. 
In this stuly, lonininq ’.s bl.„u children between the nc'es of 
V end 14 y-ers v'or.' divide,'4 int^ three groups on the bcsis v>f 
their P'Otti^-rns of pert .ruinnce in rcodinn and spoil inq tests 
relative t, thoir leVel of [>erformance in arithmetic.. The 
subjects in gruup“1 ui iv; unlf.-rmly deficient in roadinq, 


spellino'j and ari thru tic. Ciroup-2 was CvimposoJ of subjects 
whos^ arithmetic perf - rmance, although clearly below aqo-expec-- 
taticn was significantly bettor than their perf'^rm inccs in 
roailing anc' spelling. The subjects in group“3 exhibited normal 
rcad.inq one spelling and markedly impnirc-d arithmetic perfor¬ 
mance. tiithough all three greups performed well below acjo- 
oxpectntion in arithnutic, the performances of groups 2 and 3 
wore superior to that of group 1 ; groups 2 and 3 jid n.,.t differ 
from one another in thc-ir arithmetic performance. The three 
groups v/ere uquated for ari. and .full scale IQ on the WISC. The 
thruG groups perfornunc-s ,n 16 depjndo'nt measures w_ro cumpared^ 
and tnt.- major findings .'•r- 'U follows s a) thpvjrf jrmanc-s of 
groups 1 Oini 2 v.’ur.,' sir: r' i la that of group 3 on mc-asur„-s of 
Visual-perceptual and 'ilsu. T-spati:l abilities? and b) group-S 
l^erformc'd at a supuri.ar l'_Vwl tu thvit of groups 1 and 2 on mea¬ 
sures uf ver'vil and au:’!tor-^“Pirccptual ab:litiu5. 


Thu study by Brcirr n £ino! flarcly (1982) v^-rifioc’ whethi--r 
identical and r^'Vers.j' pabtirn reccgnition skills v/ould be re¬ 
lated t\/ toasted roadin_i ."^n' nrithmt-tic achiev^-rnont in 20, 1st 
gradurs whj attinded a reiii‘dial reading clas.s. Subjects were 
given the Ishihara culeur dlind. Test an’ the metropolitan 
Achievenunt T^'st, It was n:'i,ic>.,d that (l).Sanu patti‘rn receg- 
nitivies significantly higher than reverse patitrn recog¬ 
nition, ( 2 ) Identical pottv'rn recognition did n.vt aff .ct 
performance on readina or ■’rithmotic, achievement, and ( 3 ) 
Rcv.rsu Pent tern lu cognition significantly affected perfor¬ 
mance on reading and arithmetic achievement. 


. .13 



IV. Cc/nxiiyj^ 


. :i" ijvscr.lculics 


I'xncli on Mt. 1 tze 




oc.ii^v la ni; 


cn L jV'^'c; 


n u 


X' uv/ 0 / com;-or^.n’ the orithr'iot.xc 
.r 1, ’rniii 1 *“,’lo - Mo''' chi IJren with that norairo] 

2-'p 7 -‘. Vc^nrs hcys sc■‘rv>.^' as subjects. The 2 

, ^ 


u;Sp looivn,in> —hisobl..'. an’ nuxi.'al achilavers '//ere matche'i 


-I 


<j "f 


1.) ant’. Sc cic economic status, 'Ml su’ijcct': 


oc^ 'r _ inc 

w„j’e inliei, ,e“ J ly t.stcc’ v,'n rivo koy i.ioth. Dra 'n^s-^ic /uithmetic 
IMsc on'’ 2 nuiiber c^nserva Lxen tnsts . Pesults inJrc'te a rrou'f 
■-’x f t jr „ric . -in -'U chuu tic O'C'ii .'Vei.oat hut not in the a’lilit' t-' 
c eis^^TV. , Itheu.'li , sxt.nifxc nt correlation was 'jhl'ino’ 

,h->:o(^,on c 'ns-iv cion on'’ ooitn'i. tic cc-ros in the l-ormn" 

Jise,hl>-J ‘rcuy. Ttio inVuS tic.nt nrs Miscuss tlic finJin''<s In 
tv r 'c f tho perceptual, r.ieDory an.. att:ation Pcficibs 'jf 
le. '"iin' clisoloioct as v/ell -’.s the possible effects cf troinj nr, 
on the acquisition cf cunse-rvra tion, 

Ulorko cni Chaeh/ick (1V7V} att'-mptecl test riaoot’s 
thi ery an its op lication to loorninn ’isahilitios onh to 
obt'.in a •Jiaenostic instrurnonb for dyslexio one’ for c’..f I'^xcu.l- 
ticb in arithmetic, 3 urou;; s of chilc’ren v^/ero stu’iec’ - subjects 
'w'th prohl'iras in roocinn an(’ v/ratinr,, subjects vi th problems 
in arithmetic, unt! controls, rir'^et’s tests won at'clish, ’■'ctli 
uieiatioi'iol ones (conservation, sexiat on one’ class) me’ ''iqu- 
rntivo ones (repr .'S^nto ti in of Ifeluclid--.n spac'., projective 
space anc roprese-nta Lion of Kin' Lie im(f's). Subjects v/Jlh 
arithmetic ,r-''b]ems ''ora: ns era ted a deficient' loc icc l-raathema- 
tico] structure v/heroos ''.yslox.TC subjects dononstra ted -deficiency 
in fi'fuxotive syribolisu. 

In the epinien of Childs (1901 ) Lh./ eluuients of arihruutic 


readiness ar-e classifiCrO 


c ^rre'Sponceince, conservaxion, rc 


Vvr’Gihility end sirmion. In th- lx''‘ht of the findings of the 
ab 'Ve stu. ios this conce! tion o oars to bo souni’. 


in 1 stu'ly by Kin'im (1v84/, Ouch ivin-Jor''artners nn<i 1st 
-pradors (nsor. ages 52,0 -• 02.d mcriths) complotod'Piapetian tests 
(s>riatiun, consor''ntion and -’aultiple-classif in'"tion), initial 
arithmetic tests (number-lino coaipr'ehonsion nnd numbor-lonnup'!.- 
tosLs). fh., culture fair Into llic'cnce Tost - form 1, and 
Int-lli i nce subtosts from tho Primary fientil ilbil’ties (if/) 
lost 5“7. It w'-'S noticed t’lot from aiionq the Piagetioin tests, 
the comliin,"!tion of conserv"'tion ant! sorintion Wros clonrly supcrli 
lO the intGllic'enco sub-tests from either the culture fair or t’-'- 
P1‘’.A in prodictinq number-lanc/uamo seriation nnd tho comnination 
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irit -''iCv sii’j-'Li. ^ c9 V-V !■& cQuolly oj'o ' 

nijfiv'.r lint, cuvrr-h_ isiun. .-rM'. th. t'-.. i .iv .s ntors 

hrv'., i^if'.rr.d t’lat ou f: -i' ''■• birn t^sksp SL-c^rbion 




x-s, jcirlly sirVv 
rsi^xt .'f iniii 1 V.J t 
j n t .'111 ; .TXu IugIg. 


10 ,o. 


i.-'stic iiistruraont for s oaio 


tic •! 1 ti. A to the trcJiti ,rn] 


shi (1' ' fw 'aas ctu 
j no v'.' so'jI' J: ohj ] r^.n in t. 


c "inltiV'. c’v'Vol ui n': f lc-’'rn- 


.1 ‘'1'"',^, 


Irion t^s‘'s. 




15 nrithi!'. tic 1 I’y '.'is'’51i., ' ^ul ’x’v,n if the I'ron' o.& to ‘'’,6 

Y' 'iro in ''’i!,' s'.u v. vxr iw'fiol.nt in tasks .1 I’r'j 

Xv.ee 'Pitiv'nj consuL'vntie i .ix l<inath, voluii. f evo'' 'in.i '.oso, 
ju ;..iaf nt if s< oet nnf c\'Cv’ i/i ■ synbi.>ls oven at the o e of 9.6 
yonxs of n-.,o. 

iJi'xr (.1995) .invos ti I'lter the- c’fcvolopoont "f the coanitive 
sLo.v of conexuto eporotions, f yoc if icollv consc-rv" tion j in 22 
ItOL-ninr disabled children (^■''“12 yens) who had sianificant 
Yoficits :.n math.notics ac’niovemont on'' in ei'''hteon one matched 
conlrols wit'n ovoroavs achi_'V m...n t in mathumntics. oubjects v/ero 
tosLod in six aroas of consG-rv'-tion namely “ 2 dinionsionol spaces, 
numbery substanc.., ccnt.inuous quontity,, weinht and discontinuous 
qu'-nlity. .u'rn: ricont anv' 'iffoi-encos appearor’s, slioviunn tl'mt 
nvixly fifty ]. rc.nt x f t-h..' J'-'eniny disr'aled subjects 'ere still 
non-'censorvxxs _v-n in Iho ui' o-c c.1 c-rnontnry qrad^s. 


j\ tiixe- year Ion ,J t'.’dinal invostipation vras ccnductod on 
the d, ,vol nent of cons.xvaticn skiJls in learnino' disabled 
chil Ir^n by Ofcborahj Jxaes <an9 ifark in 1936. Six morsuros of 
conservation (since, num' r, suostranc-, 'Wei‘ht, continuous 
and discen Lanucus qu-'ntit ) fie i the c'nceph assess,;ont Kit 
w'r,. nx rainiste red to 31 in wl'i i entified iGnrninn disaliled 
stua'jnts ail' 31 n; I", nil’.' •■Ci'ivvini'; chil'‘'ren, dux-ini"' Orach of 
the throe years. 2; suits in icirtos fat tho loarnin-'! disabled 
orou^ dciiienstrntod 'i deve.1o -i nt''! '"'elcy in cttaininq tho staifjo 
of concrete opera Lions coi'.;nrOw to the non-loarninn disabled 
r/roup. Hov/evur, when this sta^'e vjos achieved, the learnino disri'^lo 
nmup .appeared to ncquirv s,xc.>.fic ccincopts at the- S"mo rate as 
noTriv’lly nchievino childr-in. '^nr the iGarninq discbiod. chilriren 
total conservr-Lioa scores cTr. Vvoro more irni.ortanc predictors 

of acv'e, 1 C act lovaren : th.an '.-s venaj intellLae-nce dura nr all 
thrs.e years of t’ne study, ,‘lKre''s, for the non-leorninci disabled 
mToi'p, this v;c.s true only ui Inc* tho first yoar. It appeared tnat 
delay.'d transition 'jetween preopcrational and concrete ooGrational 
thouihts may be ar, important factor in understar.di nn tho continued 
school failure of Icrrnin., cisielud children* 



CliAPlTO^^ -III 
KKTi-IODOLQGY 

OIjJECTIWS; 

- To construct an -4.r3thmetlc Diagnostic Tr-st for Prir^ary 

Scnool Children. 

- To Identify dyscalculics who are free froir dyslexia and 

dysgraphja froir among children studying in primary schools. 

- To find out whether there are suboategor3es within the 

group of dy^scaleulics who are normal in reading and wrlfinc 
in •t'^rms of the dlff3culties encountered by them while 
doing arithmetic sums. 

-- To analyse the kinds of arithmetic errors committed by 
such children. 

- To find out whether the children with only dyscalculia ar^ 

deficient in the specific neuropsychological proc«=sses - 
auditor^ sequential memory (Memorv for auditor31v presented 
digits) and VI ,ual seqilential memory (Memory for shapes in 
sequence) and in the diffp-^ont components of lo: ico-nathe- 
matical structure - seriation, conservation and olasslfl- 
cctlon. 

- T-' find out whether dvecaloulics who are no-nmal in rending 

and wrltlnc' dei'onstrate different patterns of deficiencies 
in the cornlblve ablUti'^s assessed. 

Thts d'^talls regarding methodology - sample, cr3terin, tools 
and techniques, methods of annlvsls of data, interpretation of 
results are dl.scussed with refopence to each objective separately. 

Construction of an Arlthmotic Diagnostic Test fo r Primary 

School Children . 

There was a need for constructing an Arithmetic Di-'gnostic 
Test for School children a"' a suitable test which is helpful in 
identifying d\'s calcullc'^ was not available. The test was deve¬ 
loped with the 3ntentlon of identifying' the strengths and waaknessee 
children of gr^Ties I through IV of Primary Schools while 
doing different arithmetic tasks appropriate to the rcspe'ctlve grades. 
Thus the test is a crlterian-referenced one. The test oover'^ three 
major areas of Arithmetic namely- Number concept, Arithinot3c 
operatlons/P^ocessGS and Problem-solving. Under each of th'se 
areas a series of basic unde-r-standlngs and skills expected to be 
mastered by children of each of the* grades were' listed out and 
suitable test items were constructed to verify such a raas'tepy. 


. ae 
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Th3 table‘s b'-low covn" th' th'^ CTlt^rian roi'-.urr?; - 

basic un‘1 - rs taniin^ s an i anl tha serial nur^be-a of 

thr corrcsponilnp test it-' " ’-rhlch assrps than, as Included in 
the final forr of thr ti'oTG. ' 


J - aslc ITnl■'aniin^s and Skills relatlnr t^ 
nurbor cono''nts and th'^ serial nurib^rs of the 
items i,7hj.ch assess then. • 


SI, 
Fe . 

Criterlan rasasures. ' , 

SI.No. of ■ 
t'^st it^rs 

1 

Sountine 

ICa ) ib) 

2 

Knowledrs of norbvors and place value - 

• 


(a) ■Rcadln;? ! r 1 ) Int‘-'p-'rs (upto 4 digit 

nur'''b'^rs ) 

2(a), (b )., c 
(C) 


(ij) Fra-ctions {Linlted to -x, S 

ani rlxrd f^’actions involving 
th^se fractions). 

2(d) 


i,b) Writlnp- (Int-gs-^s) _ " / 

3 

3. 

Seoupntlal reproiuctj.on of nurbers 
(Tjpto 4 digit nu-mbers ) 

4(a) to (d) 

4. 

Concept of 'Le.ssor than' and 'greater 
.than I, 

5 ( a) d (b) 

6. 

Sen-.atlh'^ thp nLU"-b‘'rs in ascending 
order. 

6(a) to (d) 


TA-.Li^ 3.2, ;, ] as-j 0 'uniers bandinr and skills relating to 
Addition pni the. serial narbors of the 
iters which assess then. 


31.No. 

Criterian reasurps 

SI,No.of the Test 
items 

1 

Adding single la git nuinbers 

I (a ) to ( i) 

2 

Addings Fultldigit nurbers according 
to correct sccrnce of places; 

C i) Nlthoat' c-arryov'" r 
(li) iilth carryover 

1(e), ( g ) 

T(f), (h), ( i ), ( ,i ) to 

3 

hr a nlng of si gn ^' 

TI (a) to (e) 

4 

Addition of fr -^oti ms . 

II (c) 

5 

Adldinr accsrdinr bo nlace valu^. 

TIC-), ^b),, ( 1) and C 

6 . 

SeT'ifitln'' given sors in 
a.soendlng order. 

III 

7. 

Solving slrnle problems invol¬ 
ving • ‘ ' ' 



(iJ Verbal and nurcrical relations. 

VI 1C a) & Cb)i 

2(a) <S' b) , , 


(ll)Verbal, numeric'll-and spatial 
relations. 

■ 3('a) (b.) 


(llDScatlal and nur-rical rela¬ 
tions . 

4(a) 4 (b) 
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T A XE 3.3 .: I usic Unlerstinllno snl skills r'^lntln-" to” subtree- ' 

tion nnl th' sorlal nut^bers of th^ Ito’^is which 
asssps ther . 


31 

No 


1 

Q 


3 . 

4 . 

5. 

6 . 

7, 

8 . 

a 

^ • 


Critrrial ■ SI.No. of tho 

Kensarps. ' ’ Tost Ito-^is. 


Subtract inf' singl? lig-lt nnribars. 

Subtracting Multilirlh nur'.bers accorllng to 
correct S''=quenc: of aloGi''S“ 

(i) ^ilthout, tranofar 

(11)With transfer 

keanlnp of Sign 

Subtracting accor'iing to place value. 
Subtracting fractions. 

Seriating given sums in descenling order. 

Mixed addition and subtraction requiring 
appropriate categorization. 

Checking equality and ineauallty between sums 

Solving simple probloTT’s involvings 

(i) Verbal ani Nume’^ical relations. 

(ii) Vernal, Nunerlcrai ani Spatial Relations, 
(iil) Spatial and Nutreflcal Re3.ations» 

(iv) Nur'-erlcal relations only. 


I (a) c' Cb) 

1(c),(d),(g)&(h) 
J(e ) 3 (f), (i )£* ( ,1) 
TI (1) to (10) 

TI (1) to (6) 
11(7) to (10) 

III 

IV (1) to (5) 

V (1) to (5) 

VT l(a)6cCb)3 2(a) 
((b),4(a)£(b) 
3(a) & (b) 

5(a) & (b) 

VTI (a) to (f) 


TAi 

iLE 3.4 j I 

aslc Understanding and skills 

related to Multlpli- 
of the items which 



cation and the serial numbers 
assess thenu 

SI. 

Mo. 


Griterlan 

Measures. 

SI.No. of the ■ 
Test Items. 

1 

Meaning 

of sign 'X' 

Throughout trie test 


of this section. 

Multiplying single digit numbers by I (a) to (o') 

single digit numbers. 


3. Multiplying Multidigit nui:ibers according 

to correct sequence of places by (l)Slngle T(d),(f),(g ), 
difit numbers. _ (h),(l)& (1) 

(ii) Multiple .,dlf'lt nunbers; 

(a ) with ’O' 1(e) 

(b) without 'O' I (j),(k) & (m) 

'i 

-S. Sarlntinr- the given s'v,s in an ascending jj 

order on the basis of products. 


5. Mixed addition, subtraction and multipli¬ 
cation stequlrlng appropriate categori- IIT (1) to (6) 

zation. ' - - 


6 . 


7. 


Solving simple problems Involving - 

(a) V(=rbpl and numerical relation'’ IV 4(a) and (b) 

(b) Verbal nunerical'd spatial relations.IV 1( a )&(b), 2 (a )c^ (b) 

^ ^ 3(a<S&(b) 

Checking equality and inequality between sutt'S. V 
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I'asic anlorstr^n’in"' anl skills relating to Division 
ani, the serjnl nu'-'bt rs of thr- itens -which assess 
then . 


SI. Grltorian ' SI.No. of the 

No. Mesisums . Test Itens. 


1 Meaning of signs ~ on I ^ - 

2 Dlvjilnr nunhers which con be per- 

fectly/cle only ilvlie'l by the 
given niviser, 

3. Divlrilnp nuirbers which c n not be 

clearly ilvlla'i by the given 
divlser. 

4. Dividing where deviser is larger 

than the relevant components of 
the djvldent= 

5. Mixed addition, subtraction and 

division requiring apnraprlate 
categorization. 


Throughout the test 
of this section. 

I<a),(b) & (g) 

II (a) (b) Cc) 

& (e) 

,JI (b) to '(e ) 

III 1(a) Cb) to 
6 . Ca) '& (b) 


6 . Solving sinple problems involving 
vsrbal and nuT'erlcal relations. 


IV: 1(a) 6. (b) to 
d (a) & (b) 


The above tables clearly reveal that due weight .igc and 
adeauate representation is g iv.-n to almost all.the crit-rion 
neasures that -are a-opropriate to all the , four, grades of the 
primary schools. * ... 

' '’i 

A detalle'd--description of the test with reference to the 
General Nature, Design,- Vali lity, ' St,andardiz.ation ^^n 1 Admini¬ 
stration ppoceiures are giv-n in the test book-let itself. The 
test was construGt<=d both- in Kannada and English. " 

^ ♦ Identific a tion of dys c alcu li os '. 


In order to identify dyscalculicp. 10 primary sc’heols 
of Kannada medi-um which are located in Mysore city were 

selected y ; ^ Ihe seldotion of 

the schools were made depending upon, the feasibilpty to 

administer various tests. As dyscalculia is independent of 

regional differences as well as Socio-economic status,, there 

was no need to donsider these variables while selecting the 

sample for the study. Hov,?ever, in order to control, the ■ v ‘ 

possible effects of certain pupil'variables like interest 

and motivation to learn matjrieiiiatic>s, school variables- I'lke 

methods of instruction, Home related -vari^'^les -like^ parental- 

involvement in the education o-f the children both private 
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management and government schools were included in the study. 

It IS usually assumed that chil'lren attending private schools 
have more advantages tlian those who are studying in government 
schools with reference to .the above mentioned variables which 
in turn can be attributed to so many other factors. Thus the 
intention in selecliing both private management and government 
schools IS to jverify that whether dyscalculia is independent 
of all these factors. In other words to prove it is an in¬ 
herent problem and not merely due to environmental factors. 

Since the ohjec*tive^ was to find out not only children 
v/hn have dyscalculia but also to identify those with dyscnlculia 
and withsut dyslexia (reading disability) and dysgraphia (writing 
disability)^ a list of children who were poor in Arithmetic but 
normal in reading and writing were made on the basis of the 
teadhers' opinion. The tabic below indicates the i^t^ber of 
such children in each of the 10 schools included in the study. 

Tabl e 3 .6; Distribution of the children with difficulty 

in Arithmetic ^ in the 10 selected cchools, » 


SI 

N 0 

, Types f'f 

. Schools. 

II 

Grade 

III Grade " 

IV 

Grade 

Grand 

Total 

B 

G 

T 

B 

G 

I 

B 


I 

1 

Gavernment 

4 

3 

7 

7 

5 

12 

6 

9 

15 

V 

‘ 54 

2 

I! ^ 

3 

2 

5 

~3 

8 

11 

5 

5 

10 

26 

3 

(1 

- 

10 

10 

- 

16 

16 

— 

20 

20 

46 

4 

tt 

9 

- 

9^ 

y 

15 

- 

Ij 

15 

’ 20 

- 

20 

44 

5 

»T 

5 

2 

" 7 

6 

8 

14 

7 

7 

14 

35 

6 

W 

5 

;3 

8 

4 

7 

11 

11 

5 

16 

’ 35 

7 

Private 

2 

6 

8 

7 

8 

16 

4 

9 

13 

36 

8 

ri 

3 

7 


- 

14 

14 

- 

16 

16 

40 

9 


4 


8 

5 

7 

12 

7 

5 

12 

32 

10 

U ^ 

3 

3 

6 

6 

4 

10 

- 

15 

15 

' 31 

- 

Total: 

ro 

40 

78' 

53 

77 

130 . 

'60 

91 

151 

35*9 


Note: B - 

Boy 

s ; 


- Girls ; 

: I 

- T*tal,j, 



Surprisingly it can be nn'^iced from the Table 3-6 that 
the average number children who were considered as normal 
in reading and writing but"' p*c^ in arithmetic from the teachers 
of both the private and government schools were exactly^ same, 
that is (139/4) = (220/6 ). further, it can be noticed that 
relatively m#re num’^er of girl's were rated, to be "as pqr)r in 
arithmetic in all fhe thref: ^ades. In addition, it can also 
be understfod that the number @£ childi-en wh»- are poor in 
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arithmeti-c increases alnri,^ tb.^ grado. Though there were 159 
Ciiildren in li s tun darn n'lo v'^jre consrdered as po«r in arith¬ 
metic, only those who wer'^ considerably poor were selected on 
bhe basis of tenchcr-j’ opinion. There were 100 suc'h children*. 
Thus tlic- total nuiaber was 508. 

In ordor to cross-validate the b^’-nion ®f the teachers that 
all these 308 childrirn wore normal in reading and writing formal 
testing was dona to assess their level of performance in these 
skills. The speed and accuracy of reading words was assessed 
through Kannada o^ral reading test (Jaya Bai, 1958). It is an 
individually administered one minute scale. The numher of 
correctly read word^ per minute gives the raw score. This raw 
score expected for different grades of the primary school I 

* * 

through IV are lO, 22, 36 and 43 respectively. Since the test¬ 
ing was dene in the beginning of the academic year II standard 
children were c«h3idered to he equal to I standard, III to II 
and IV to III residectively. So v/hile considering the appro¬ 
priateness of the level of speed and accuracy of children of 
different grades,-’tho raw scores obtained by them were compared 
with the mean score ^•r tAe previous grade. The children y;ho 
were average or •'above averagr in speed and accuracy of read- ft 
ing w«rds were retained for further screening and the ot];^ers. 
were eliminated. 

To those children who v.'t.re retained in the previous 
step (W = 288) Reading comprehentgisn Test in Kann g^a, (Rarnaa, 

1985) was administered. It consists ®f-8 passages, 2 for each 
of the 4 grades I through IV of the primary schools. The test 
was administered individually. The child was expected to read 
these passages and answer the questions pertaiqing to them. 

T^he questions assess the three levels of comprehension, namely, 
Literal, Reorganization and Inferential. Tne child was allowed 
t® read as many number of passages as he Could. The testing 
was ceased under either of. two conditions, specified by 
the author of the t,est; ,■ 

1. When the child'cb^imittecL 18 mistakes in any passage, 

- Or • ^ ’ .V * 

2. When the examinee failed‘to answe^' least one 

question of a particular passage althougl? he committed 
less than 18 errors while reading'<*the same. ^ 
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Ore score was given .Tor every correctly answered ques¬ 
tion. Totil score .vas th sum of scores obtained on all the 
passages, wliale gudgin.j, the adequacy of level tf comprehen- 
Sion among these children the same procedures adt)pted in the 
case of speed and accuracy was followed. In^the sense the 
raw scores were compared with the mean scores expected for 
children one-y'-'or below th^ present grade, fhe children who 
were inadtr^quate in reading comprehension were exclude^ and 
others were ret-ained. The number of children retained in 
this phase were 275. 

To find nut whether those 275 children were average 
in writing the words and tho passages when dictated, the 
torts used for assessing the reading skills were only used. 

The number of words appropriate 't# the children of one-year 
below that of the present^ grades were dictated to them. It 
was expected that ableast 75/^ of the words thus written 
should be correct. The children who did not meet this 

4 

criteria were eliminated. Thus only 262 children were left- 
out. for those children the passages suitable ti# the children 
of previ®us grade were djctated and here also atleast 75"/a of 
the wtrds were expected tq be correct,. Only 251 children 
satisfied this criteria. 

Thus it can bo understood that tut of the 308 children 
who were rated as average/above average in reading and writing 
only 251 were confirmed as cither average/above average 
through formal testing of reading and writing. 

The Table 3.7 indicates the number of children who 
were aliminated/retained at the different phases of the 
form?.l testing of reading and writing skills * 
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TABLE ^-7; Nuj'iber if chaldrcn eliminated and retained 

dari 2 ig formal testing of reading and writing 
ski^lls. 

SI. Criteriifn m ^ Reason iTumb.^r of chi- 

Rn. Measured ^ for re- Idr^n - ** _ 

* jection. Eliaiina Retain- 

tod ed. 


1 

Speed and accu¬ 

Kannada Oral 

Speed of read¬ 

20 

288 


racy of reading 

Reading T-st 

ing was not 


words . 

Jaya Bii 

appropriate to 





(1953) 

grade level ex 
pected. 

■ 


2 

Reading compre- 

ileading Com- 

Inadequate 

13 

275 


hension. 

pr eheiioion 

level ®f 





T e s t in 

r eadin^g 





Kannada , 

comprehen¬ 





Ramaa(1935) 

sion . 



3 

Writing the 

t' 

Kannada oral 

Failed to 




words dictated 

reading test„ 

write the ex¬ 




(Read per 

Jaya ^ai 

pected number 

13 

262 


minute) 

(1958) 

of words 
dictated. 



4. 

Venting the 

Reading 

Failed to 

11 

251 

If 


passage dietated 

.comprehen¬ 

write the 



sion test in 

passage 




* 

Kannada , 
Ra«i3a(19^5) 

dict.dt ed. 

A 

i 


. • 

It was further jatti^mpted to 

- - -- n,-nin i, IM. , ^1. . 

find out whether th^ose 

25 1 

children who were confirmed to be 

average/abovfc 

average 

111 

reading and writing 

Were deficient in arithmetic 

skills, 

P^r , 


this purpose the Arithmetic Diagnostic Test far Primary School 
children (Kannada version) developed hy the investigator was 
administered to them individually. The children were con¬ 
tinuously supervised. Their doubts were clarified, examples 
wen given wherever necessary, they were encouraged t-^ d* the 
sums and t« do the workings on the book-let itself. Strate¬ 
gies adopted by them were also carefully observed and noted . 
The answer booklets were enrcluated and the responses were 
analysed qualitatively. Through such an analysis it was 
noticed that almost all the 251 children were below average 
in the arithmetic skills, bu^^they varied among themselves, 
conoiderably with respect t* consistency or inconsistency in 
response, perseverance and the difficulty exhibited in 
different levels of tasks. The observations are summarized 
in the Table 3,8. 
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■PAB I5 3.8 : General tendaijoy nf Inapprojnaate/Inaderaiate 
Aosponses while d~iiig Arithiaetic sums and bhe 
froquc’ncy ol children who showed such responses. 


SI, Injoppropria be/ 

No. Inadequate risponsv. 


1 Difficulty in higher 

order fc^sks relating to 
each area of arithni'jtio 
tested. 


Po&sihlo Number of children 
reasons v;ho shewed such 
responses, 


Unfamiliority 

of the tisks. 113 

t 

V 


2 


Inconsistant I'l^sfjonsu to 
similar kinds of tasks. 


Lack of adequate 
exorcise. ' 


45 


a 

3 Difficulty only, in tht^ Lack of suffi- 23 

recently inbroduedd cient exposure, 

arithmetre operatiens. 


4 Pailure to perform 
.lower order basks e^ea- 

thaugh capable of hand¬ 
ling higher 'order ones. 

5 Incomplete Vs/ithout 
obvious reasen. 

6 Consis!;ant failure evon 
in most basic skills. 


Carelessness. 25 


9 


Lack of perse¬ 
verance . 


Disability to 
learn Arithmetic. 


The fable 3.8 clearly ijidicates only in 15 oht »f 251 
cases the arithmetic difficulty exhibited by the children 
could be attributed to disability in arithmetic that is 
dyscalculia, Ihose 15 children were considered as dys- 
calculics. Thus the prevalence of dyscalculics wh* are 
free from dyslexia and dysgr iphia is G't in the population 
studied. This figure u exactly saiife t« that noticed by 
Kose (1974). The table below gives the description of 
the dyscalculics identified in the study. 
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JABLS: 3.9: Beacription o£ dyscalculics. 


sir No, in No. in No. No, No, of students study- 

No. private G-ovi^niimeut of of in^ ip. different p-rados 

achoofg. schools bo/s girls "”ll IIl“* IV™ 


15 8 7 9 6 3 2 10 


ProLi the table it is clear fhat Dyscalculia is inde¬ 
pendent »r the type of school the children are attc-nding. 
Ihough the number nf girls who had arithmetic difficulty 
was more than that boys^dyscalcuiia is more prevalent 
among boys than girls. The number dyscalculics in¬ 
creases along v/ith the gradt. level as m^re difficult tasks 
are expected at the higher g^des, 

A detailed analysis of the'’^rithme tic difficulties 
encountered, the typer of errors committed,by the dyscalculics 
®f the presv^nt study v/as done. The discussion is given in 
the chapter IV. 

The discussion related to the assessraent and analysis 
of the neuropsychological processes and different cemponents 
of.logiGo-mathematical structure are given in the chapter V. 
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CHAmil 

Kinds , ofAri t.hmeti c. Hi /xKic u 1 uie.s ,_Enogunt ered. a nd Types. of 
Ari thmo t i cc rr or s c pm nu L ’ 'Y. .P y_s P a I cu 1-1 c s . 

I. A. Kinds of Arithme tic Di_ff icult.ies ° 

As mentioned in the Chapter III a detailed analysis of 
the difficulties experienced by all the 15 dyscalculics while 
doina arithmetic sums \ms m,:ae. The purpose was to find out 
the typical kinds of arithmr-‘tic difficulties and also to find 
out v^hethci there are any definite patterns in tc'nns of tho 
combinations of the difficulties experienced by them, V/hile 
doinq such an analysis the appropriateness of the tasks to 
each grade vias kept in mind* Since the arithmetic test was 
administered, in the beginning of the academic year the II 
standard children were considered as similar to I standard, 

III to II and IV to III r'^speclively as far as the acquisi¬ 
tion of orithm-tic skills iro concerned, Jience tho children 
’Wore oxpGcted to perform the tasks appropriate to the graf’es 
one year below' tho present one. The tables 1.1 to 1.5 in 
the test booklet served as the source of reference. The 
basic understandings and skills expected to be mastered by 
the normal children of respective grades v;ere listed out, 
and tho presence or absence of such a mastery ’//as checked in 
the case of each dyscalculic v^/ith reference to eacli criterian 
measure. The data was compiled in the form of tables. The 
sign 'x' represents absence of mastery, blank i-ndicates pre¬ 
sence of mastery and 'KA* means not attempted the particular 
task. Since the number of dyscalculic in II and III standards 
wore,very less in number and also the tasks expected to be 
mastt/r^id by them fall into same categories common tables were 
prepared in their case, h’horeas separate tables were pre¬ 
pared in the case of dyscalculics of grade IV as the categories 
of tasks appropriate to them are considerably more in number. 
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PABLE 4.1 « PrL'Sonce or Absence of Aastc-ry in Basic UnclcrsS Londinqs 
and Specific Skills Relating to Number Concept among 
Dyscalculics of Gracios II and III. 


SI 

• 


Knowloclgg 

d'ri ting 

Sequential 

Concept 

Scoria bj H' 

No 

.of Gr' 

- CO“ 

of read'- 

integers 

ropioduction 

of lesser 

Nos. in 

th 

ade un-” 

ing into- 

(upto 3 

of Nos. upto 

than and 

asctndin( 

ce 

S^JS . 

ting 

gers upto 

digit i'=. 

3 digit Nos* 

greater 

order 




3 digit 
Nos. ■ 



than 

.W 1 ... * - 

1 . 

II 


1 

X 



NA 

2. 




X 

X 



3. 


U 


X 



MA 


4. 

5 * 


III 


X 


X 

X 


X 


TvlBLE 4.2s Presence of/Absence of Mastery in Basic Understandings 
and skills relating to addition among dyscalculics of 

grccdes II and III, 


S1. No. Gr •“ 

cases. 

Adding 
single 
digit 
Nos , 

Adding Multi- Pieaning 
digit Nos, of sign 

according to 
correct SG“ 
quenco of • 
place. 

With Without 
carry- corry- 
over. ov^r. 

Adding 
according 
to place 
value, 

Solving 
simple prob“ 
lems invol¬ 
ving verbal 
and numorica 
relations. 

1. II Std. 

X 

XX NA 

NA 

NA 

2. ” 


X X 

X 

NA 

3. ” 

' 

X NA 

NA 

NA 

4. Ill Std. 

, 

XX X 

X 


5 . '/ 


X X ‘ 


NA 


1 * 
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TABLE 4.3 ; Presence of/Absence of Mastery in Basic Understandings 
and skills Aelabing to Subtraction among Lyscalu-' 
culics of Grodos II and III. * ~ 


SI.Mo. Subtract” Subtr-'ctj ng multi Mean- 

of Grade inn slntile digir Nos.accor- ing 
the digit ding to correct of 

cases. nunibers . s equence of p la.ces sign 

With Without 

trensfor transfer 


Sub bract'- Solving 
according simple 
to place problems 
Value. involving 
verbal & 
numerical 
relations. 


1 II Std. X 


X 


X 


X 


2 " X 

3 " 

4 III Std. 


X 

I'JA 

X 


X 


MA 

NA 

tlA 

NA 

NA 

NA 


X 

X 

NA 


5 


X X 


XX X 


NA 


From the Table 4.1, ib is clear that the children of 
Grade II have difficulty in ’.writing integers and seriating 
numbers in ascending order where as the common difficulty 
noticed among Grade III children is sequential reproduction of 
numbers. Considering both the groups it can be undorsbood that 
wr iting, integ ers, sequ ential reproducti on of numbers and 
gerigtlon were the most difficult tasks to them. 

The Table 4.2 reveals that the dyscalculics of Grodes II 
and III except case No.1 demonstrated mastery in adding single 
digit numbers. Thus this task seems to be simpler to them. 

This can bo understood by their mastery in couhting and know- 
ledge of numbers (vide- fable 4.1). 'Majority of them experienced 
difficulty in all -the other kinds of tasks relating to addition, 
which Involved the understanding and application of algorithms. 

They did not know the meaning of the sign . Word problems 
were not at all attempted by majority of them. Majority of the 
dyscalcullcs of Grades II and III did not have the concept of 
subtraction at all (vide Table 4.3). They added bhe numbers 
ins bead of subtracting even after proper instruction. The child 
(Case No,4) who could do subtroction of single digit and multi- 
digit numbers without the necessity to transfer also failed to do 
tasks involving understanding and application of set of algorithms. 

From the analysis it can be inferred that there is no signi¬ 
ficant variation among the dy^calculics of Grades II and III with 

kinds of difficulties experienced by them in arith- 
motic* As the number was very less this finding cannot be generalized, 
till further studies with more number of cases are conducted# 
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TAB LF PirGSi-nCij op /'.Josliicc ijf JVicis'topy in Bcisic Un jirsionGinQs 

Skills ri^-loiin. to Numbor concept among cyscoIculics 

of Grade Id. 


Co 

,c 

O 


«- 1 

U) 


to 

(S> 

.V 


Knowlocge of Nos 
va lUG 


L 


g. 1 
G 

■H 1 

^-> 

C } 
G 

o 1 

o 


(f) (n ! 

f-i Ft i 

f) si" 1 
O'. -P i 
_ OOP! 
(0 -p -*-i cr i 
rj c Pm'H I 
.fCrP 3 V.I 


C 

C 

•H 

13 


Q 


6 ij ci T' > -c 

H 111 OJ c -p 

P> P> Cvl X 'H 

o p • g o 

rj c; ->■ S « c rj 

P -H iF O -H p 

i.c ti 


piece 

' i 

H* 

i 
) 


to 

C. 

u 

•H 


C 

•P 

j j 


03 
P 

OJ I 

C. 1 
03 I 


C 

O 

rP -H 
CJ 4-’ 
“r-J O 
tP G 

G \t 

O O 


-P 

•P 

0 ) o 
p -p 
03 13 
ri 


3 


•P P> 
P G 
- -'P. 


in 
P 
a3 

Z3 p C O 13 

era, 4J e 

G3 r' <u O, 3 

CO p O Z5 C 


G 

a m 

o sr 

■p 

p> 

a p 
'V 0) 
O li) 

c w 

. O 03 

o P 


^ ! 

i33 ! 

-p i 

CC\ 1 
>'3 i 
P G 1 

Of Ci ) 

x; ! 

CCJ 4^ 1 

_ _ 1 


to 

P 

CJ o 

r; 1' 

•p c; 

-p p 
G G 
•p 

p p 

e j3 


XT. 

G 

'H 

13 

C 

C3 

O • 
0 ) p 

o o 
1) 
G P 
•P O 


1 
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y 

X 

X 

2 


X 

X 

X 

3 

X 

>: 

X 

X 

4 

X 

X 

X 

X 

5 

X 

X 

X 

X 


X 


X 


X 


X 

X 


& 


X X 


X 


7 X 

8 

9 X 


X 

X 

X 


1 0 


)C 


X 


i 


TABLE 4.5s Presence ox Absence 
and Sl'.iJls relating 
Grade IV. 
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G 1 

C3 


e to 
■H P 
CJ tu 
C X! 
•p B 
to 3 
c 
O'. 

C +3 
p 'p 
Ij O' 
rP I U -P 
CO J < 'O 


i 

tp J 

O ! 
1 

• i 

O ) 

2 1 


1 Addihg9multi[ 
I digit Nos. \ 
a according toi 
I correct se~ j 


of Mastery in Basic Understandings 
to addition among Da^s calculics of 


Solving si Triple prob*- 
lems Involving 


{ quence of 


*Ei?ces _ I 

1 i; p p ix: p p 
I +3 p o l+J 4J p o 
! .p rj > IH G G > 

I g o o It: o o o 
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2 

3 

4 

5 
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7 

8 
9 
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}- - 
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5 

C 

to 




5 

-H <13 

3 

G 

G 




4 

J 
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3 

P> 
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G 
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G 13 
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43 

•P p 


i 

4-3 41 

1 

G -p 

! 

ra 
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C G 

! 

•p 0 

i 

H a 

) 

•H 

if) 

G D3 

i 

Jj G 

! 

13 

1 

p 

a 0 , 

03 -p 

1 

U p 

1 

13 0 

1 

® 

3 c 

pe: G 

1 

< f-'-H 

1 

< 43 

1 

<0 
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X 


X 


X 




X 


y 


X 





3 I 

N 03 • 

<G’ £i rP 1 (0 

13 ^ G G'G 

Ipo 




i G oj g; 

Ir-I o P o 
I G't-! 43 ,rl| 

GO fH G 4-3j-H p 43 
p 03 r j n3| ■ 



X 03 G . 

G -H CU-H 1 03 'E CO rHj G e rP J 
O 05 p p43 1> 3 OiO-Ci G I 
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X 


X 

X 

X 


X 

X 


*•«- 




X X 

X X 

X 


■35-4r 


X 

X 


X 

X 


NA 

X 

NA 

X 

X 


Note; * - inconsistant. - - incomplete. 
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in Basic Understanding and Skills relatin'^ to Subtraction 
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From the Table 4.'^ J. 1 can be understood that there are 
two distinct qroups airon'’ Dyscalcullcs of orade IV with respect 
to the attainment of Basic S’^ills relating to number concept, 
the first group (cases 1 to b) has experienced C'ifficulty in 
Readinu and '''ritinq the in: egcrs, Readinq fractions. Sequen¬ 
tial reproduction of numbers and seriatinq the numbers In 
ascondinq order. I'l/hereas the dyscalculics of second qroup 
(casus 6-10) have experienced difficulty mainly in seriating 
the nuTubers in ascending order, 

1 / 1 ,'ith rcfcrenc? to tasks relating bo addition the 
differ..nco betw--en the two groups mentioned above is very 
less (Table 4.5), Tho/ differ mainly in tasks involving 
meaning of sign ' + ' c.nd adding according to place value. 

The dyscalculics of Group I failed to do these kinds of 
tasks, whereas dyscalculics of Group IT performed them 
correctly. 

.Among the three tv pcs of simple problems relating to 
addition those involving vjrtal and numerical relations appear 
to bo simpler to both rhi- groups of dyscalculics- The prob- 
Ic'ms in/olvina verbal, numerical and spatial relations were 
not successfully attempted by all the cases belonging to 
both the groups, Tf\a probJ nns involving spatial and numerical 
rolatians s^iems to be raost complex to dyscalculics of both 
the groups as none of thorn ^-'orked out those problems correctly'. 
This may be partially due to difficulty in readinc; fractions 
(vide Table 4.4) and addition of fractions (vide Tabic 4.5) 
v.'kich are used in thesu problems. But,, at tho same time it 
can bo understood that 3 out of 10 dyscalculics, 1 in Group I ' 
and 2 in Group II could not do the problems involvino verbal 
numerical and spatial relations suggesting atleast some dys- 
calculics have difficulty in -understanding spatial relations. 

As far as thu skills relating to subtraption (vidu 
Table 4.6) arc- concerned, the dyscalculics of both the groups 

h t 

wore Vu-ry pdor. They could, do only subtraction of single 
digit numbers and multidigit numbers without th-^ necessity 
to transfer. In all the tasks involving use of sign '' and 
undorstandinq and application of algorithms they totally 
failed, However 3 out of 5 in the casd of group I could be 
able to chock equality and inc;quolity between sums whereas 
all the 5 in Group II failed in such tasks. 
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It is interesting to note that simple probJems involving 
verbal and numerical relations were successfully attempted by 
dyscalculics of first group whereas other group failed in them. 
Even in the case of problems involving verbal, numerical and 
spatial rGlai:ions the number of children who experienced 
difficulty were more in the second group than in first group. 
Taking the frequency in both the groups it can be understood that 
majority (6/10) of dyscalculics experienced difficulty in solvlnc 
this kind of probJems. Iho problems Involving spatial and 
nuniuriC'il relations sioms to be most complicated here also 
like in the cas<^‘ of addition sums. This observation can be 
explained in similar way as in the case of addition that the 
difficulty in dealing Vv/ith fractions as well as spatial re¬ 
lations might have contributed to difficulty in this kind of 
problems. The dyscalculics of both the group were also failed 
in solving problems involving only numerical relations. This 
is obvious because of their difficulty in dealing with tasks 
requiring the necessity to understand and apply algorithms. 

Multiplication scorns to be very difficult to dyscalculics 
(vide Table 4.7). Only 2 d\'3calculics of Group I could multiply 
single digits by single digits whereas other 3 could not do 
even that. The dyscalculics of Group I could do simple tasks 
of multiplication. Thus Here also some group difference 
persists. In all the ether tasks the performance of both 
the groups were almost similar. 

Dyscalculics experience more difficulty in acquiring 
the skills of division also. Only 4 children 2 in each group 
could divide numbers v^'/hich can be clearly divided. 

On the basis of the analysis of the difficulties faced by 
all the 15 dyscalculics the following inferencvs can be drawns 

(aO* Dyscalculics differo among themselves in acquiring 
certain most basic concepts and skills, Somo of 
them can learn them whereas others cannot. But 
anyhow it is not possible to find out sub—catogcries 
in t^'rms of arithmetic difficulties. 

i 

’ (b) Majority of thorn experience difficulty in reading 

and writincK int..'qors with more than 2 digits. 

(c) Difficulty in sequential reproduction and seriation 
of numbers with more than two digits can be consi— 

' dered as indicators of Dyscalculia. 
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(d) Dyscalculics do not find difficulty in adding 

single digit numbers even in the lou-er rjrades of 
pr--'mary school« Adding multidigit numbers without 
necessity for carryover differentiates o'yscalculics 
of II and III grades from that of Grade IV as 
majority of tho latter find them easy. Performing 
tasks involvinf_, carryover seems to be difficult to 
dyscalculics jL i^ven Grade IV. 

(o) Solving simple problems of addition involvinrf 

.vorbai anc numerical rolaLions appears to be . 
difficult to dyscalculics of grades II and III, 
wtiereas dysccVculics of grades IV are able to do 
theifi. It appears that minimum skills of addition 
is suffj-cienL to solve such problems in the case 
of dyscalculj-cs who are noririal in reading. Though 
the problems included some amount of unnecessary 
information(vi-c the test booklet) dyscalculics of 
grade IV aid not find difficulty in solving thorn, 

This finding slightly deviates from the observa“ 
tion made by Englert, Culatta and Mern (1987) that 
learning disabled experience difficulty in word 
problcn.s with irrelevant linguistic and numerical 
inf orination. As the report do not clearly indicate 
whether the training disabled of the study were only 
dyscalculics or other cat^.qories also direct compari^- 
son between the findings of the both the studies 
cannot be done. 

(f) Only minimum level of skills relating to subtraction 

can be noticed'among dyscalculics of grade IV wherea'S 
GVv:;n that is absent in the case of dyscalculics of 
grades II and III, 

(g) Solving simple problems of subtraction involving 

verbal and humorical relations sedms to be difficult 
tD some dyscalculics of even grade IV indicating 
that dyscalculics vary in mastering problem solving 
skills Involving different kinds of arithmet.i c 
opora tions, 

(h) Dyscalculics havu oxtr-eme difficulty in fraction 

terminology and basic operations (addition/subtrac“ 
tion) involv'ing fractions. They also experience 
‘serious difficulty in acquiring even simple multi¬ 
plication and division skills." This finding 
supports the conclusion drawn by McLeod and 
Arrastrong (1982) that learning disabled youth of 
secondary age also have difficulty in the above 
mentioned skills. 

(i) Dyscalculics in general have difficulty in 

unc'ierstanding and applying algorithms relating 
to different arithmetic processes. 

(j) Considerable number of dyscalculics find diffi¬ 

culty in salving simple problems involving verbal, 
numerical and spatial relations eventhough they 
are capable of solving problems without spatial 
relations. Vhis indicates that some dyscalculics 
are deficient in spatial relations. 

(k) Almost all the dyscalculics of the present study 

failed to soIvo^problems involving spatial and 
, numerical relations and only ^numerical relations. 
This may be attributed to deficiency in pre— 
quisite skills mainly. 
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B • TYPES OF BRRORS CU mvIITTE D DY DYSCALCULICS s 


Apart from analysdnq the arithmatic difficulties 
experienced by dyscaJculics it was also further attempted to 
find out the common types of errors committed by th The 

table below shows the types of errors, examples and also tne 
number of dyscalculics who committed such kinds of errors. 


Ty-\ DLE_ 4..9 s Types of errors, examples and number of 
dyscalculics who committed them. 


jSl . Types of 

No- errors. 


Ho,of dyscalculi 
Examples who committed su 
mistakes. 


1. Rotation of numbers 5 = 

2. Reversj.ng the drgits. 12 = 21 

16 = 61 


3. Reading digitwise (lack 
the concept of place 
value) 


1008 as one, 
zero, zero, 
eight. 


4. Writing the numbers as 
wo ssay. 


Four hundred and 
fifty as 40050 


5 . Lack tho knov^/lodga of 
carryover. 

6. Subtracting lower number 

from the higher number 
irrespective of the place 
(simplification of the 
task). 

7. Multiplication of numbers 

in a wrong sequence/ 
writing tho product in a 
wrong place. 


24 
37 
51 1 

72 

45 

33 


125 X 21 



2535 


1 25 X 21 
125 
241 0 
1 491 0 


0. Multiplying in between 

dividing (Lack of concept 
of division) 


283 

7 ^ 473 ' 


28 

203 


1 

2 


g 


9 

9 


10 


7 


0 


9. Bizzaro errors. 


15 - 7 = 1 

21 X 7 
47 


3 


1 011 01 01 
^5 ^ 



8 

7 

7 


• 4 
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The first type of errors jss^' commit tea by a child of 
grade IV. This may be due to deficient visual memory. The 
second type of errors .jas observed in the children of grade 
IV. This can be attributed to deficiency in visual seciuf^ntial 
memorv and also to lack of concept of place value. 

The frequency of clysca] cula cs who committed the re¬ 
maining types of errors (3—9) are almost same. They imply 
that majority of the rJyscaiculTcs have difficulty in under¬ 
standing and romemboriii-' thrules that govern different 
arithmetic op>-ratlon&. This suggests the need for enabling 
them to become consciously aware of those rules and providing 
enough opportunity to appl^ them. Mere drill work may not 
.help them in any way. Vex'balization of the relevant principles 
by the t-achcr wbilC' taachinc; arithmetic may be more effective 
than simply showing the method of optorating. That means 
teachers have to ^.nable th.^ children not only to understand 
how a particular opv.-ration is done but also to make them 
undi-rstand v/hy it has to bo done in such a way only. This 
kind of cxerciso would compensate the deficienoy they might 
have in auditory sequential and visual sequential memory. 



cha pter 
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SCgUENTIAL MCiaO RV AH'D LQGICO- jV IATHEMATICa L T HINKING 
"M'O NG DY 3Cy\LCULlCC. 

As discus sod in tho Chapter I and II it was con¬ 
sistently showed in the pr^-vious studies that dyscalculics 
have Severe deficiency in recnllinq the items presented 
through both the modaJxtios — visual and auditory in a 
particular sequence (Webster 1979 & 1980). It was also 
notici^'d chat dyscalculics demons trot a a deficient loqical- 
mathematical structure (conservation, soriation and class) 
(Clarke and Chadwick, 1979| Kingma, 1984, Derr, 1985, 

Deborah, James and Mark, 1986). In the present study also 
it was attempted to assess those variables. But the purpose 
was not only to find out whether dyscalculics ’who are 
normal in reading and writing arc deficient in the above 
processes in comparison'With normal - chiIdren but also to 
see whether therti are any variations among themselves with 
reference to these variables. And also to explain the 
arithmetic difficulties experienced and errors committed by 
them in terms of the deficiencies in the specific abilities 
as Vi/ell as to develop on insight into th^^ implication of 
their relationship for providing remedial instruction to 
them. 

I. Soquontial Memory of Dyscalculics s 

Tho memory for shapes in sequence and the memory 
for auditorily presented uigits in sequence wore assessed 
through visual sequential memory and Auditory Cequential 
Memory subtests of ITPA (Kirk and McCarthy, 1967) respec¬ 
tively. A brief description of those tests are given in 
tho Appendix—I. The tests were administered according to the 
procedure recommended in the- experimenter's iJianual. The 
raw scores wore convertv„-d into psycho 1 inquistic oge for 
the puiposG of analysis and interpretation. The difference 
between chronological age (CA) and Psycholingulstlc age 
(pa) for visual sequent’’'>1 m-emory (VSM), CA and Auditory 
sequential memory (ASi^i)? and Psycholinquistic ages for 
VSM & ASM' were computed. The Table 5.1 represents such 
computations for each dyscalculic child Separately. 
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TABLE 5.1s Chronological ancj PsycholinguiGbic ages^ for 

sc'qui.‘ntial mt^moriGS and difforoncG between them. 


“ 

^ 

^ M 4,<u ua •.» 

atm mm imrn 

mm Kim mt. mm 

mm mm iMM mm . 

Si, Chrono- 
No. logical 

cl Q V • 

(CA) 

Psycho- 
1ingui- 
s tic ago 
VSM 

A 

. Ca-PA(VSM) 

PA 

ASM CA- 

9 

■PA (ASM) 

5 

PA(VSli)- 

pa(asm) 

1 

9-2 

4-1 

5-1 

4-5 

4^9 

0-4 

2 

9-4 

4-10 

4-6 

4-10 

4-6 

0 

3 

9-4 

5-10 

3-6 

4-8 

4-8 

1-2 

4 

8-11 

4-10 

4-1 

4-0 

4-11 

0-1 0 

5 

8-11 

0-4 

0-7 

6-6 

2-5 

1-10 

6 

9-a 

5-7 J 

3-^8 ' 

4-2 

5-1 

' 1-5 

7 

9-8 

4-10 

4-10 

3-7 

6-1 

1-3 

8 

9-0 

4-7 

4-5 

4-10 

4-2 

0-3 

9 

8-7 

6-2 

2-5 

4-10 

3-9 

1-4 

10 

8-9 

8-4 

' 0-5 

5-0 

3-9 

3-4 

1 1 

8-6 

4-1 

4-5 

6-6 

2-0 

2-5 

12 

7-10 

3-10 

4“0 

4-8 

3-2 

0-3 

13 

7-5 

4-10 

2-7 

3-2 

4-3 

1-8 

14 

7-4 

2-10 

4-6 

4-8 

2-8 

1-C 

15 

6-9 

4-10 

1-11 

4—2 

2-7 

o 

1 

CO 


Notes VSM Visual Soqu^ntial JV'omor/ 

ASM Auditory Sequential M^^mory 
Dl CA - PAygj^^ 

Chronological Ago *- Psycholinguistic age for VSnL 


D 


2 


CA ~ PA,c,, 

AoJvi 

Chronological Atfc ~ Psycnolinquistic age for ASM 


Do 




Psycholinguistic age' for VSfi “■ Psycholinguistic 

age for ASM 

(sign neglected) 
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From the Tablo 5^1 it can bo understood that the 
psycholinguistxc aqes for VSM and AS/u are much more below 
that of CA rn all the cyscalculics of the study* The differ— 
encG betwoGO Qv and Pa for Vs/n ranges from 0-5 to 5-1 years 
whereas thL. ciifferenco butwoon CA and PA for ASfv'i ranges fiom 
2.0 to 6.1 years indicating greater deficiency in ASM than 
\/Sm. In only one caso (Casv. Ho.2) the PA for VSM is equal to 
PA' for ASM. In five cases (Case Ho.1, 0, 11, 12 and 14) out 
of 15, bho PA for ASM is croater than PA for VSM. The mean 
uiffcrence is 1—1 yeeir. In bhe remaining 9 cases the FA for 
VS/'i vvas more than that of AS1\ by an average of 1.6 years. 

The finding of the study is in consensus with the findings of 
the earlier studies that the performance of mathematically 
deficient subjects were significantly poorer than mathematica1Iv 
proficient children in soguontial memory and they r..called more 
information wi-t;h the visual presentation (Webster 1979, 1930). 

Th., difficulty noticed among dyscalculics of the 
present study in sequential reproduction of thu numbers and 
also tin.- typo of errors - reversal of diqits within the 
significant deficiency observed among them in sequential 
memory. But this arises one important question whether 
reading and writing skills cro indop‘-ncl^nt of auoiitory and 
visual sequential memories, as tho children of the present 
study were normal in reading and writing. This question can 
be answered by anolysing the basic difference betwec.n tho 
looming of alphabet and learning of numbers. Though alphabet 
of 'any language for that matter is taught in a particular 
sequence, there is nO rule that the letters have to be learnt 
in such a sequence only. Adequacy in VSM and estobilshing 
association between particular visual feature of the letters 
and their names. Inspite of deficiencies in these abilities 
the child con learn the names of letters provided he I^as 
sufficient visual-verbal association ability. "H'len comes 
to word level, word ana.lvsis and synthesis pbilitios play an 
important role rather than more VSM and ASM. Thus the defi¬ 
ciency in visual~verbc.ll association, word analysis and syn¬ 
thesis abilities mav load to dyslexia. This assumption is 
having empicical evidence also (Ramaa, 19G5). j.n languages 
like English, of course, VSi i/ASM are essential to Jearn the 
spelling of words. If there, is any deficiencies in these 
abilities spelling can be taught through methods emphasizing 
tho rules governing word formation. But the sltuatio.n is 
entirely different in learning numbers. 
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Tlio learninrf of nai-nhers is predomirian bly noverncd by 
raemorizincf Spatial (Visual) and tumporal (auditory) orders of 
numbers. The nunibers and diqits within numbers should come in 
a particular order only, Readinq and 'f/ritinq the numbers 
slhould bo taught in the established sequence only; there is 
no alternative. Oned the cliild understands place value he 
can independently read and vttito multi diqit numbers. But 
in order to understand place value knowJedae of numbers (at- 
least upto 4 di'its) is highly essential. Dyscalculics as 
obscrv',d in many studies includinq the pri?senl ono writu the 
numbers as we say. For exaiaplo one hundred and twenty one as 
10021. This may be because they remember lOO, 20 and 1 easily, 
but find difficulty in memorizincj the st_quencG 121. If that 
IS t.he case the method of teaching sequence of numbors should 

firr 

compensate tho deficiencies they have in VS/1 and A,SFi. Follow¬ 
ing suggestions may be useful in providing remedial instruction 
to dyscalculics= 

1, Tcachinq 1 to 10 through drill work. 

2. In order to reduce the burden due to deficiency 

\ V5M childr..n shouli be instructed to write 1 to 9 
in a s>-'quoncr in 1 qo on aC'Ciin j 1 behin'l each number, 
The child is thus applying his number knov/ledqo 
upto '9' and p.rcelvina the similarity in the 
nunibers froia 11 to 19. Of course her^ they have to 
memorize the auditory counterparts of these numbers 
in an order only. Learning this particular sequence 
(11 to 19) is complicated by two features. Firstly 
there is no similarity between the numbers 11, 12, 

13 and 15 in the way wo road them, eleven, twelve, 
thirteen and fifteen respectively. Then is no 
clue to the child to remember them. Secondly in 
the second su:t of numbers Id, 16, 17, 18 and 19 
the digit only in the unit place is stressed, 
lhat is, we r^^ad them as fourteen. Six toon, 
Seventeen, eighteen, Since the child listens/ 
recalls these digits first he may write them in th^ 
first plac>^ (left to right). This procedure is 
similar to that w/hich is adopted while reading/ 
v,/riting the worls. There is one to one corres¬ 
pondence b'tween spatial and temporal seque'ces. 

This raay confuse the children especially v'lth 
deficicnci. s in s.-quGntial memory when they have 
to write digits from riqht to left sequence. 

In addition to these complications the way we 
read the numbers 12, 13 & 15 share commonality 
v;ith 20, 30 d 50 respectively. That means 
tw'e lve is similar to twen ty, thi rteen similar to 
thir ty and f.If tc-en similar to f^fty. Deliberate 
attempts shoul^' be made to enablTo the children 
to learn these numbers by overcoming oil the 
factors which Inhibit them. Makinq tno children 
to become aware of the factors which inhibit them 
in learning the numbers verbalizing the similarities 


• # 
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ant' diffujToncos b' '.wcon bbe v>/ny we write end read 
the nu^ibers one; th. sequence of numbers may be useful 
j.n onr.'Tlina ther' to function aqainst the inhibitina 
frctors. j s the dyscclculics nre of aver^oo or above 
avoraee intol 1'.oonce tfieir ability to discriminate 
onu O'-V"! oralizc should bo utilized rather than pro — 
vidinq a inecl'an icn 1 drill work. It is quite interest- 
ino to know that the dyscalculics of the present 
study V:ho learnt tb rorac the numbers in Kannada also 
r..V'.rso- Lh,_ oiic/Lts. Infect in Kannada the numbers 
11 .an'‘i 12 are read cj-Iforontly as in the case of 
Cnql’-sh, But hov/_v .-r tlis t^anporal order is same as 
til it of spot'al or'tor. From 13 to 10 there is a kind 
of simi] rarity. Th'' suffix 'teen' is havinn a counter¬ 
part In Kannada K'Indhi', but it is a prefix. From 
21 onwacds it is siriilar to Fnqlish. Ihis su'/oest 
boat distinct linguistic features (’names of numbers') 
thor'is.^-lvv s arc not-resporisible for ’ thoydif f iculties r . 
f.',ced by the childr.'n. They may be predominantly 
at Lril'>u ted _ to deficiency in V 

3, Afte'r heelpinq th _ children to ovcrlo'rn these 

numbers throu'h meanin'/ful and varied experiences the 
numbers from 20 onv/arc’s be tauqht without much diffi¬ 
culty, Only tl ino th^' teacher has to do is to make 
th. chil. Ton p-jTCv_i\c . - the similarities betvyeon 

the numbers Vi/ithin . particular set, thv. way '"o road 
and w'riti* thorn. Fee .=iXc,mple 21 , 22, 23 as — tV'/oat^^—one. 
tv/enty-two, twenty-t 31 , 32, 33 - thirty-one, 

thlrty-t’vo, thj rty ^^'rec etc. 

4. jJxercises shcuil J bo given whore the children^ 
aru expecti.-d to v;rito tire missino numbers in a parti¬ 
cular sequence. Th3.s is also a v/ay of firmly establish— 
inn the sequence iri their mind and also to faCTlitcte 
th^ recall of roleV'nt component of tiie s.-quence auto- 
rnoi tic ally. 

b. Learninq to rv.call and r eproduce thnumbers 
in a particular scqui nee should go alone with the und.'rr- 
standinq thet the- numbers represent increaso'-' quantity 
of entities alonq with the sequence 5 the numbers belov; 
a particul'r number represent lesser value and above 
that repr^-Sent qrea her value, 

6. Automatic recall of particular set of numb',rs 
in a scquontirjl order, knowledge of the re-lativv 
quantity of entiti-.-s denoted by those numbers act as 
nro-requisites fox seriatino the numbers in_an ascend- 
inn/descendinq ^ roVr. The diff icv’ltics nocici.d by the 
dyscalculics of the study in sc-riation ern ou axcx?.— 
butL.d to deficiency in these pre-requisite skills. 


7. The tendency of dyscalculics to writt.- the 
numbers as they road can be corrected throu''fh siinple 
str'^toqiGS, Fur bxample — If thw child wr't.s 
hundred end tvventy~six as 100206, ho can asxec to 

write them onj ]:)elew the other as follovys - 

1 00 
20 
6 ' 


They should understand of course the correct 
where they have to write the numoers. Alter 


place 

that 
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they should bo -'s'-'-ec' to replace 'O' by tlie numbers 
below thorn. Thus the next steps would be 
100 100 1p0 

20 26 26 ^ 

6 

Hfti.r c/ivinh sufficient practice^ children should be 
helped to do such exerrLsbs, at thd mental level 
itself sOiid ’Write t!'- numbers in the expected form. 

C. iaemorizing multiplication table would 
certainly be quit^- shallcnginq to dyscalculics 
because of tneir sav_re deficiency in VSi'l and 
There is no wonder -f they fail to feprociuc,; the 
multiples of numhe-rs ev'-n at hiiher grades of 
schuolinr . llov/inr them to keep open the multipli¬ 

ed i. ion tjdlc.' and r for to i t whenever necessary 
includim, durinr exsminationr. Probably is the onlv 
method feasible in their cases. 

9^ The djfficultios demonstrated by th^se childr^i 
in dialing' with op.'r''tions involving multi-diqit number 
suqc'.jst t’icit Cioficiency in VSi'l and ASh' also aff'c:Ct to 
consider- ble ext^ at learning and recaJlinc' of the set 
of ruJes which rov.'rn .-ach kind of operations. The 
implication is f'ct there should be oreoter oppor¬ 
tunity for th., d sc-lculics to realize and genera¬ 
lize these rules. 

I'clatlpns Conservabi on and Cl a s s i f 1 ,c g t i o n 
grnpn g_ Dysc a 1 cujl.ics s 

The lc>fico-ma thematic structure ainonq the- dyscalculics 
of the present study was assessed by administori no thu idetric 
Relations' and conservation sub—tests of Mysore coqnitivo 
Development Status Test (kiCDST) (Padmini and Navar ^ (Yet to 
published) ^nc tno classification tost devilopLd by the 
investigater. Xho 'v-etric R.ilr.tions sub-test assesses 
seriation of length, area, volume, equidistant point location 
and distance estimation. The last two tasks were also includoc 
in addition to seriation tasks in order to find out whether 
dyscalculics of present study who experienced difficulty in 
solvine simple arithmetic problems involvinq spatial rela¬ 
tions also have deficiency in spatjal relations in the 
concrete situations. The conservation sub-test assesses 
judqemc-nt oT Invariance of numbers, area, lenoth, mass and 
liquid* For details see /appendix II. The raw scores v»/ere 
retained as such anci aro qj van in the Tables 5.2 and 5.3. 
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.TA.B.LE_. 5-2 : Raw scores obtained by dyscalculics of different 
chronological acies on different tasks of Metric 
Relations sub-tost of MCDST. 
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TABLE 5-3 s Ravj scores obtained by IDyscalculics of different chro¬ 
nological ages(Ov) on different tasks of conservation 
sub-test of ihCLoT, 
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It is inttjr^sting to note in the Table 5,2 that majority 
of the dyscalculics of the present study experienced difficulty 
in seriating the objects - dolls and sticks height“Wise and 
length~wise respoctivoly, They foiled to seriate lenc'th—wise 
in many cases* This may bo because in the case of dolls, whilo 
seriating hoight-V'.'ise the base/ref erence point is fixed. They 
had to observe the difference Only at the top level. But, in 
tne case of sticks they themselves had to find out the base/ 
v^f L-'icncc point and compare at the other end* This shows they 
dc not know how to estimate the length and seriate tht. objects 
in turms of length even at the 9.0 years. 

Majority of the dyscalculics could seriate the objects 
in terms of area and volume. Only 2 children in each of the 
costiS had difficulty in thorn. This suggests that dyscalculics 
e1?en at the ago of 7-4 years cf^age are able to senate area- 
wise and volume-wise. ^ 

Only two dyscalculics could identify the equidistant 
point within the given limits (mid-point) and around a given 
point. These two tasks are loaded with spotial relations, 
in which dyscalculics were utterly failed. 

Distance estimation also involve spatial relation. 

The raw scores indicate alJ the children exedpt 2, totally 
failed in the tasks. 

In fact seriation of objects in terms of different 
dimensions - length, area and volume involves the estimation 
of the extent of space occupied by an object and judging 
whether it is relatively more or less compared to the other 
objectson any one or more dimensions. 

The task of equidistant point location and distance 
estimation in a way are reverse processes wherein the differ¬ 
ences in terms of distance (linear) between objects should be 
narrowed down to as minimum as possible. The dyscalculics 
of the present study expera v^nced serious difficulty in deal¬ 
ing with both the kinds of situations especially when only one 
dimension was involved - length or distance. 

The study by Rourke and Finlayson (1978) also revealed 
that the children who were normal in reading and spelling and 
markedly impaired in arithmetic performance were inferior to 
children with arithmetic performance better than them in 
visual-spatial abilities. 
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From the obove findings it can be inferred that the 
difficulty of'the dyscalculTcs in dealing with concrete 
situations would definitely influence their performance in 
tasks dealing with numbers which are relatively more abstract* 


Notes For Table ^ 5,3 refer 
page 43 « 
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Thv.- tr:blo 5.3 clear rviVt,'^ls that only in the case of 
judgment of invarx-'oce of numbers there were a few conservers 
even at the ag>-- of 8-6 to 3.0 yoers. l'.nny of them were in thy 
transition stage only. Thu childrui below the age of 8—6 years 
in majority of thv, CjScs were non-conservers. 

V'llth rc-fv^rinco to Judgment of Invariance of Area it can 
be noticed teat only one child was a conserver. All the others 
wore in thu transjtion stagu irrespective of the age-range. 

It appears throt there is no lulotionship between chronoloqical 
ago and ability to judg^. imearionco of length among dyscalculics. 

The number of conservors were very few whereas the number of 
children who were transitiors and/*c^nservers are almost same. 

Almost all the dyscrlculics of the present study were 
non-conservers with roferunce to judgment of mass and liquid 
are concerned. 

The findings of the present study fully conforms with 
that of the earlier studies. It is very clear that dyscalcu¬ 
lics attain concrete operational stage considerably at a very 
late age compared to normal children. 

A 

Teaching of Mathematics involves concretization of the 
situation. When the children fail to operate at the concrete 
stage itself, they will not bo benefitted by the mathematics 
instruction through mere concretization. 

This suggests several alternatives^ 

1 . Kv'aitinq till they attain concrete operational 
stagy. 

2. Developing arithmetic readiness - classification, 

correspondance, conservation, reversibility and 
sorintion (Childs,1981) through specialized 
programmes. 

3, Teaching arithmetic through such procedures which 

would foster cognitive development and develop 
arithi.ietic skills simultaneously. 

Among the 3 alternatives, third procedure appears to be 
appropriate as it serves in reducing the gap between normal chlldre 
and dyscalculics which inturn would prevent serious negative con¬ 
sequences among them. 

The ability of the dyscalculics to classify the numbers/ 
set of numbers/geometric shapes in terms of certain characterie 
Stic features like - number of digits, odd and even, ascending 
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and descundina order anrl numbv^r of shaded areas, and to explain 
the basis for classification '-/as tested through the classifica- 
tion tost developed by the investioator. The description is 
given in the Appcndix-III. 


The responses of the dyscalculics of the different 
grades on this test ar^^ given in the Table 5.4. 


TABLfc 5-4 
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From the Table 5,4 it can be understood that dyscnlculics 
of gradu-II have some difficulty in Itom-I and they totally 
failed in Item-2. The dyscnlculics of qrada~III v;ore good at 
Item-I but failed in Item-"2. In the case of dyscalculics of 
qrade-IV, 2 children could not explain the reason for classi¬ 
fication. This suggeets that Somo dyscalculics even at the 
grade IV experaonce difficulty in verbalizing the criterion 
adopted by them for classification of numbers dopandino upon 
thti number of digits. 

Only 50/^ of the dyscalculics of grade~IV could classify 
thtj set of signs intnrms of odd ana even numb-^-rs. Only 4 out 
of 5 could verbalize the reason. 

In the case of classification of numbers based on ascend¬ 
ing and descending order also only 50^'^ of the dyscalculics were 
successful out of which only 30% could explain the basis of 
classification. 

Mcojority of the dyscalculics (7/l0) of grade IV were 
successful in classifying the geometric shapes into four 
categories depending upon the number of shaded areas, out 
of these 7, 6 could explain the criterion for classification. 

From the above analysis it can be inferred that cate¬ 
gorization of numbers and geometric shapes in terms of certain 
distinct characteristic features arc difficult to some dyscal— 
culics even at the grade IV. Even if they classify they could ‘ 
not Verbalize the strategy/criteria. This suggests that they 
require training not only in understanding the properties of 
numbers- numerals/concrete situations but also training in 
verbalizing them which will enhance their ability to generalize, 

Tmp_ortant observations made in the study ; 

-1., The criterion measures used in the study to identify 
dyscalculics are valid? they are helpful in identifying 
children with severe dyscalculia at different grades of 
primary school. 

2. There is no heterogenity among the dyscalculics thus 
identified in terms of tho arithmetic difficulties experienced 
and also the types of arithmetic errors committed by them. 
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3. It IS net poseLble to identify subcatepories 
amoncr dyscalculics in terms of sequential memory, defi¬ 
ciencies and delay xo attorning certain capabilities indi¬ 
cative of concrete operational staoe, as almost all of them 
had clef iciency/d elav considerable extent. 

4. The reraed’.al aiu-thmetic programme for dysealculics 
should be dcVvolooed keeping in mind the specific deficien¬ 
cies am.ong them in thi^ relevant aspects of functioning. 

The cl ttompt should be made to enable them to learn arith¬ 
metic skills inspito of the deficiencies in the underlying 
cognitive processes. 
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APPENDIX~I 


A. VISUA L SCgUENTIAL (viEMCm TEST ; 

It is a sub“-test of Illinois Test of Psycholincfuistic 
Abilities developed by Kirk, JvicCarthy etal (1968) for children 
of age group 2.4 to 10.3. 

This test assesses the child's ability to reproduce se¬ 
quences of non-meaningful figures from memory. The sequences 
increaso' in length from 2-6 figures. Two trials for each sequence 
art permissible if needed. The child is shown each sequence of 
figures for five seconds and then is asked to pui- corrasponding 
chips of figures in the same order. If subject passes the first 
trial, no second trial’ is administered? However, subject is 
always given a second trial if he fails tho first trial. The 
orientation of individual chips is disregarded in scoring. 

Tho tost was administered individually to the children 
of the present study. The administration, recording and scoring 
v\/tre done according to the instructions given in the Examiner's 
Manual of tho tost. 

Psycholinguistic Age norms are given for different ages from 
2.4 through 10.3. The raw scores were converted to Psycholinguistic 
age for the purpose of analysis. 

B- AUDITORY SuQUENTIAL MEMO RY lESTl 

It is a sub-test of Illinois Tests of Psycholinguistic 
Abilities dovcloped by Kirc, McCaithy otal (1968) for children of 
the age group 2,4 to 10.3. 

This test assess the child's ability to reproduce from 
miemory seguonces of digits increasing in length from 2.-8 digits# 

Ihv. digibs are presented at the rate of two per second and child 
sllowed a second trial of each seguence if he fails on the 
first presentation. He rectivos more credit for success on the 
first than the second trial. 

Instructions given in tho Examiner's Manual of the test 
was strictly followed in the administration of the test, re¬ 
cording and scoring of the responses. 

Psycholinguistic age norms arc given for different^ 
ages from 2.4 - 10.3. The raw scores were converted to 
psycholinguistic ago for the purpose of analysis. 


k 



A PPEi^7,>IX-II 

r.iYSUlLE COGNITIVE DEV! LOPMENT STATUS TEST (MCDST) 
(Padmini and i;uyar, University of Mysore) 

This is a test of cognitive development status devo- 
loped based on a number of coinitive concepts and operations, 
judged appropriate to age group 5 to 7 years* This assess 6 
areas of concrete operational stage, namely Metric Relations, 
Spatial Relations, Conservation, Temporal Relations, Signs- 
Symbols and Belongingness. Hov/ever in this study only two 
sub-tests “ Metric Relattons and Conservation were used. 

Each sub-test consists of many tasks each ih-turn has many 
situations. The description of the two sub-tests are as 
f ojlows s 


Sub-tes ts 

Test-tasks 

Situa- 

iviaximum 



tions_ 

^Credit 

I. Metric 

1 . Length seriation 

4 

6 

Rela¬ 

2, Area seriation 

9 

4 

tions 

3. Volume seiiobion 

2 

4 25 


4. Equidistant points location 

2 

5 


5. Distance estimation 

3 

6 

II. Conser- 

1. Judgement of invariance 

2 

2 

va,tion 

of number 

1 ^ 



2. Judgement of invariance 

2 

2 


of length 




3, Judgement of invariance 

2 

o 

CM 


of area 



4. Judgement of invariance 

2 

2 


of mass 




5. Judgement of invariance 

2 

2 


of liquid 




The tost was administered to the subjects individually-. 
Vi/hilo administering the tost instructions given in the manual 

were strictly followed. Each situatione was presented in the 

proper manner, demonstrated wherever necessary, minimum dues 

were given, sufficient time was allowed to the subject to 

perform the task upto his satisfaction. The subject was 

encouraged, positively reinforced and negative reinforcement 

was avoided throughout the period of testing. Scoring was 

done according to the scoring instructions given in the manual. 

Raw scores are retained as such. Details about scoring 

instructions is given belov^/s 



S COR I! Ju I I^ JS TRUCTIO N 

A) Metric Relations 
( '1 ) Lenqfth Seria blQ.O ^ 


Score - 2 
Score - 1 


' Score - 1 

^ 1 

Score “ ^ 


for correct solution, 

if dolls arranged xn two sub-series or at 
least any four dolls correctly seriated or 
correctly seriated after demonstration. 

for correct solution. 

if sticks are so arranged that one set of 
ends is seriatedj the other end of the 
sticks is not seriated or correctly 
seriati,d after demonstration. 


Score 


if both the sticks are correctly inserted. 


Score - 2 


if noth the dolls are correctly pointed out. 


(2) Area Seriation s 

Score ’2' or ’O' in each case. 

Accepts 1, 2, 3, 4, 5 or 5, 4, 3, 2, 1 as correct 
solutions. 


(3) Volume. Seriatipng 

Score 2 or 0 in eacn case. 

Accept 1, 2, 3, 4, 5 or 5, 3, 2, 1 as correct 

solution. 


(4) Equidistant Point Locat ion; 

if all the four dolls are correctly 
placed anywhere on the dotted circle 
(.approximation or l/2 cm is allowed). 

if only 2 or 3 dolls are correctly placed.. 

if all the four dolls are correctly placed 
without demonstration anywhere on the 
dotted straight line, 

if nil the 4 dolls are correctly placed 
with demonstration, 

if only 2 or 3 dolls are correctly placed 
with demonstration. 

(5) Distance Estimation! 

Score 2 or 0 in each situation. 


(C) Conservation s 


Score - 2- 

Score - 1 » 
T 2 Score - 3 » 

Score - 2= 
Score - 1 


Score 


1 s for correct answer 
in all situations. 


This holds good 



I LCAT ION . TES r 

The test v^as constructed to assess the abilnty of 
Primary School children I throuqh IV to classify 

i. tl a qiven nuiaoci'' ;ratten on cards separately / 
according to the numbers of digits (1-^), 

li, the seb of srqns [ .-) written on 'cards into two 

croups in terms of the number of signs - odd or 
even, 

lii. 'thf-^' oivon series of numbers written on cards into 
two aroups depenc’inc upon the order - ascending 
or doscondjngy 

iv. the geometric shapes - square? circle and rhombus 
into A catoQories on the basis of the extent of 
shaded area - whole? 1/4? l/2 and 3/4 parts. 

The test items and procedure of administration are as 
followed 

Item , 1 .. (Classification in terms of number of diaits). 
20 cards with following numbers written on them separately. 


1 

O 

6 

7 

8 

23 

44 

70 

86 

95 

106 

163 

474 

51 0 

832 

2154 

2367 

3498 

4532 

5687 


The cards were presented to the children in jumbled 
order. They wore askoo to classify those numbers into 
different categories. No clue was given with respect to the 
criterion o.f classification. The children were expected to 
classify them into 4 groups depending upon the number of digits. 
If the response was correct they v^ertu asked to tell the reason 
why they grouped them Inke that. The expected reason was 
'number of cigits’. Ability to classify and to explain the 
r-:oson were recorded and considered separately. 


Itom-2 p (Classificarion based on odd and even numbers) 

8 cards with sot of signs (+) written on them in the 
following way 




It can bG not'id that the + sicjns are written in pairs. 
The uxtra sign in the c-sg of cards with odd number of signs 
are written in different places so that the child do not got 
any clue. He has to identify that some cards contain one 
extra sign,' Here also the cards w^re presented in jumbled 
order and the children ij^orc asked to make two groups out of 
them. After correct iilassification the reason for such a 
qroupinq was asked. They were not expected to use the 
terms 'odd' and 'even'. if they say - in the cards of 
group I/II 5 , two ( two -f- signs are written together, v/heroas 
in the other group tiio-ro is one sifr^a/cxtra + sian, the 
reason was considered as valid. Classification in this way, 
is assumed to b./ basic to learn the concept of odd and even 
numbers. 


ltem- 3 ? (C.1 as si fica tion based on sequence of numbers) 

Thw'i'G Were 6 cards on which the followinq series 
of numbers were writtv-n^. 


2 

4 

5 

7 

9 4 

82 

70 67 

56 

44 


8 

6 

n 

0 

3 

2 

438 

442 

632 

680 

375 

27 

47 

60 

62 72 

458 

399 

374 

265 

262 


Tho children wor^ asked to observe the cards care¬ 
fully and make them into only two groups. Hore ’tv/o groups’ 
is stressed because thiere is possibility for them to make 
throe groups depending upon the number of digits like in 
the case of ltem~1. Tho expected response was - Ln some 
cards the numbers are written in the increasing order in 
the remaining in the descending order. 

Itpm°-4 . (Classifying the shapes into different 
entonories based on the extent of shading). 

The item consisted of 12 cards out of v/hich circles 
squares and rhombus were written on 4 cards eacti. The size 
of those shapes vior^ maintained almost same, and ^4^72 and 
3/4 parts were shaded in each case. One circle, one square 
and one rhombus wfere not at all shaded. 

Tho children were asked to group these cards into 
diffe-r.cnt categories. The number of groups wore not spe¬ 
cified, However it v>'as expected that they should make four 







c’elstnH.ira upon the number of parts shaded 
poclxvo -"if the sliape. 


irres-- 


Come chilt.'re-n poloteci out thp number of shaded port a on 
and whdr._a3 others pointed out blank portion as the reason 
for c lassif 5 cn Iron. bh of them werc=^ accepted as correct 

ansvyer. ^ 

j 

Try Qu .t ° Th^' bt. st ,v<ya s tried out on 30 children, 10 
from each ryrorj.j of tiie drmai'y School II, III and IV. The 
childi'on wdre selected on fch., basis of the teachers’ opinion 
that thev'' vvere average/above average in Mathematics- The 
results showed that nil blio four items were suitable to 
children of grade IVj items 1, 2, & 3 for grade JIT and 
1 & 2 for qraeV II- Atleast 80% of them could classify 

and reason out in the c-xpi.>cted manner. 

TJ-u t^st was administared to dyscalculics of the 
present study in the similar way. Only those itv,ms which 
wor_ appropr-iate to diff>..rvjnt grades were used. The ability 
to classify "'ndi bo VGXbaliz«= the reason were recorded and 
considi^red separately. 




